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ABSTRACT: Public Law 99-145 and subsequent related legislation requires destruction of the
U.S. stockpile of lethal unitary chemical agents and munitions. Furthermore, in 1993
an international treaty, the Chemical Weapons Convention (CWC), was signed by 65
nations, including the United States. The CWC, which set the deadline for
completing destruction of chemical weapons as 10 years following ratification by the
required number of nations, received the necessary ratifications on April 29,1997.
Thus, the international deadline for destruction of chemical weaponsis April 29,
2007. The Army Chemical Stockpile Disposal Program has prepared this Draft
Environmental Impact Statement (DEIS) to assess the potential health and
environmental impacts of the construction, operation, and closure of afacility to
destroy the chemical agent and munitions stored at Blue Grass Army Depot (BGAD),
Kentucky.

Four alternatives are addressed in this DEIS for possible use in destruction of the
BGAD stockpile: (1) baseline incineration, which is currently in use by the Army at
Deseret Chemical Depot (DCD), Utah and was used by the Johnston Atoll Chemical
Agent Disposal System (JACADYS) to destroy the entire stockpile on Johnston Atoll;
(2) chemical neutralization followed by supercritical water oxidation, a developing
technology that would be initially operated as a pilot test facility; (3) chemical
neutralization followed by supercritical water oxidation and gas phase chemical
reduction, a devel oping technology that would be initially operated as a pilot test
facility; and (4) electrochemical oxidation, which is also under development and
would beinitially operated as a pilot test facility. The latter three alternatives are
also being evaluated in a separate EIS prepared by the Army Assembled Chemical
Weapons Assessment Program (ACWA) as part of four chemical neutralization
technol ogies being considered for pilot testing at BGAD and three other chemical
munitions storage locations. The data and information obtained from testing and full-
scale operation of the incineration technology, and available data and information
from on-going studies of the technologies provided by ACWA are analyzed and
compared to the extent possible in this DEIS. Additional information concerning the
non-incineration technologies will be considered as it becomes available prior to
issuing the Final EIS.
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Executive Summary

EXECUTIVE SUMMARY

ES.1 PROPOSED ACTION

Under Congressional directive (Public Law 99-145) and an international treaty called
the Chemical Weapons Convention (CWC), the U.S. Army is destroying the nation’s stockpile of
lethal chemical agents and munitions. The U.S. Army’s Program Manager for Chemical
Demilitarization (PMCD) has prepared this Draft Environmental Impact Statement (DEIS) to
assess the potential health and environmental impacts of the design, construction, operation and
closure of afacility to destroy the types chemical munitions stored at Blue Grass Army Depot
(BGAD) Kentucky. The BGAD stockpile consists of mustard agent (type H) contained in
155-mm projectiles, nerve agent GB contained in M55 rockets and 8-in. projectiles, and nerve
agent VX contained in M55 rockets and 155-mm projectiles. The specific goal of the current
analysisisto identify and compare the potential environmental impacts among the alternatives
that could accomplish the destruction of the stockpile at BGAD.

Four alternatives are addressed in this DEIS for possible use in destruction of the
BGAD stockpile: (1) the baseline incineration process used by the Army at Johnston Atoll
Chemica Agent Disposal System (JACADS) on Johnston Island in the Pacific Ocean and
currently in use at Deseret Chemical Depot (DCD) near Tooele, Utah; (2) chemical
neutralization followed by supercritical water oxidation (SCWO); (3) chemical neutralization
followed by supercritical water oxidation and gas phase chemical reduction (GPCR); and (4)
electrochemical oxidation. If any of the non-incineration technologies were selected for
implementation at BGAD, a pilot test facility would be constructed and operated prior to full-
scal e stockpile destruction operations. Two potential sites for destruction facilities, one each on
the east (Proposed Area A) and west (Alternative Area B) sides of the Chemical Limited Area
(the area where chemical weapons are stored), are evaluated in this DEIS. Asrequired by
regulations of the President’s Council on Environmental Quality (CEQ), the no-action
alternative (i.e., continued storage of the BGAD stockpile) is also addressed in this DEIS, even
though it is not a viable alternative because its implementation is precluded by Public Law
99-145.

Under a Congressional directive, provided through Public Laws 104-201 and 104-208,
the Department of Defense (DOD) has a so created the Assembled Chemical Weapons
Assessment (ACWA) Program. The Program Manager for ACWA was required to identify and
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Executive Summary

demonstrate no fewer than two alternatives to the baseline incineration process for destroying
assembled chemical munitions. Pursuant to the direction in Public Law 106-52, the ACWA
program was required to identify and demonstrate additional technologies that did not receive
demonstration contracts under earlier phases of the ACWA program. The ACWA program has
considered the viability of these multiple technologies for pilot testing at one or more of four
facilities storing assembled chemical weapons: BGAD, Anniston Army Depot (ANAD),
Alabama, Pueblo Chemical Depot (PCD), Colorado, and Pine Bluff Arsena (PBA), Arkansas.

As aresult of its demonstration program, the ACWA program has evaluated six
aternative technologies to destroy the assembled chemical weapons stored at BGAD; these
technol ogies included the three non-incineration technologies listed above (i.e., chemical
neutralization followed by SCWO, chemical neutralization followed by SCWO and GPCR, and
electrochemical oxidation) aswell as plasma arc technology, neutralization followed by
biotreatment, and solvated electron technology. The ACWA program eliminated the plasma arc
technology (due to lack of testing with actual chemical agent or propellant, the presence of
significant unresolved engineering problems, and probable scale-up problems) and the solvated
electron technology (due to lack of demonstration testing) and determined that neutralization
followed by biotreatment was not viable as atotal solution for destruction of the assembled
chemical weapons stored at BGAD because that technology cannot process chemical weapons
filled with nerve agent GB or VX.

ACWA prepared and distributed for public review and comment a DEIS that evaluates
and compares the potential impacts of these optionsif implemented at the four installations
storing assembled chemical weapons. These two separate analyses (i.e., the ACWA EISand
the PMCD EIS) serve complimentary but distinct purposes. The ACWA DEISisdistinct from
thisPMCD DEIS for BGAD inthat its emphasisis on the feasibility of pilot testing one or
more of the demonstrated and approved ACWA technologies, considering the unique
characteristics of the four alternative installations. This PMCD DEIS focuses on the
environmental impacts of constructing, operating, and closing a facility to destroy the stockpile
of chemical weapons stored only at BGAD, using one of the four technologies identified above
(i.e., baseline incineration, neutralization followed by SCWO, neutralization followed by
SCWO and GPCR, or electrochemical oxidation).
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Executive Summary

ES.2 DESTRUCTION ALTERNATIVES

The destruction of the chemical weapons stockpile at BGAD by implementation of any
of the four aternatives would take place in structures designed to prevent release of chemical
agent to the environment. Disassembly, preparation for destruction, and destruction of energetics
would be carried out in an explosion containment area. The overall structure would be designed
for agent containment using features such as air locks and negative differential air pressure.
Disassembly of the munitions for baseline incineration would involve separation of all the
energetics from the munition, followed by draining the chemical agent from the munitions for
incineration. After disassembly, the chemical munitions bodies, energetics, and chemical agent 10

© 00 N oo 0ok~ WN PP

would be thermally treated in different types of incinerators. 11

Under the chemica neutralization alternatives, the munitions would first be 12
disassembled using a process similar to that of the baseline incineration system with the chemical 13
agent being drained from the munition bodies. Following disassembly, the energetics and 14
chemical agent would be chemically neutralized by using water and caustic. The resulting 15

chemicals would then be further treated by using very high temperature and pressurein SCWO 16
units or in the SCWO units followed by GPCR. Under the electrochemical oxidation alternative, 17
the munitions would be disassembled using a reverse assembly process similar to that used by 18
the baseline incineration system to access agents and energetics; agents and energetics would 19
then be mineralized with an electrochemical oxidation process that uses silver nitrate (AgNQO,) in 20
concentrated nitric acid (HNO,), and hardware and solids would be thermally decontaminated. 21
The no action alternative would involve continued storage of the chemical munitions stockpileat 22
BGAD. Current safety procedures for storage and maintenance would continue to be followed, 23

including monitoring and surveillance. 24
25
26
ES.3 ENVIRONMENTAL IMPACTS 27
28

BGAD islocated in the Blue Grass region of east central Kentucky in the approximate 29
center of Madison County, approximately 5 miles southeast of the center of Richmond and 30 30
miles southeast of Lexington. The installation encompasses approximately 14,600 acres and 31
includes a variety of buildings, structures (including igloos containing conventional munitionsas 32
well as chemical munitions), and undevel oped areas. The Chemical Limited Area, aswell asthe 33
potential sites of the proposed destruction facility, are located in the northern part of the BGAD 34
installation. 35
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The potential impacts of construction, operation, and hypothetical accidents of the four
destruction alternatives along with the impacts of no-action are summarized in Tables ES.1,
ES.2, and ES.3, respectively. For each table, the summary of impacts of the baseline incineration
aternative is presented in its entirety; where reasonable, the impacts of the alternatives involving
non-incineration technol ogies and the no-action aternative are compared directly with those of
the baseline incineration alternative.

ES.3.1 LAND USE

Construction and operation of a destruction facility would not have significant impacts
on on-post land use because land disturbance would be limited to arelatively small areawithin
the larger area of BGAD. The footprint for the facility for each destruction alternativeis
essentially the same and would have afootprint of approximately 25 acres. For afacility sited at
Proposed Area A, up to approximately 95 acres could be disturbed when all utility corridors and
access routes are included, and up to approximately 88 acres could be disturbed if Alternative
Area B were selected. The total quantity of land that would be disturbed is less than 1% of land
within BGAD boundaries. A facility located at Alternate Site B would have a much larger impact
on current conventional munition storage and maintenance operations at the Depot than the
Proposed Site A.

ES.3.2 WATER SUPPLY AND USE

Due to the amount of process water that would be required, water use at BGAD would
increase during operation of each of the destruction alternatives. Annual process water
requirements for each alternative are 18, 6.3, 18, and 1 million gal/yr for baseline incineration,
neutralization with SCWO, neutralization with SCWO and GPCR, and electrochemical oxidation
alternatives, respectively. A 500,000 gal water storage tank would be constructed to provide
additional capacity and ensure adequate supply would be available during peak demand period or
fires or other emergency response demands. The historic demand for water at BGAD, all of
which is supplied by surface water from Lake V ega on the installation, has recently
approximated 45 million gal/yr. No groundwater is currently used at BGAD or would be required
for destruction of the chemica weapons stockpile stored at BGAD.
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Executive Summary

ES.3.3 ELECTRICAL POWER SUPPLY

BGAD’ s electrical system would require improvements, including new transmission
lines, service connections, and two new substations, no matter which destruction option is
selected. The electrochemical oxidation alternative would have the largest demand for electricity
(122 Gwhl/yr), while the requirements for the neutralization with SCWO alternative would be
approximately one-half as much and those for baseline incineration and neutralization with
SCWO and GPCR approximately one-fifth as much as for the electrochemical oxidation
aternative. However, the demand would be within the design capacity of the independent, off-
site supply.

ES.3.4 NATURAL GAS SUPPLY

Natural gas requirements of any of the destruction alternatives would be met by the
current supplier; however, a new pipeline would need to be installed to connect to the existing
main south of the Chemical Limited Area. Baseline incineration would have the highest average
annual regquirements because natural gasisthe primary process fuel, and would be followed by
neutralization with SCWO and GPCR (approximately 70% less) and neutralization with SCWO
and electrochemical oxidation (approximately 90% less). The current natural gas supplier can
accommodate the demand of any of the destruction alternatives.

ES.3.5 HAZARDOUS WASTES

Hazardous solid wastes from incineration would consist mainly of ash residue from the
furnace system, brine salts generated from the pollution abatement system and aluminum oxide.
Hazardous solid waste would be transported off-site to a permitted waste disposal facility.
Hazardous solid wastes generated by the non-incineration alternatives consist mainly of brine
salts, aluminum oxide, and anolyte-catholyte wastes (for the electrochemical oxidation
aternative) would also be transported to a permitted hazardous waste disposal facility. The
largest quantity of solid hazardous wastes would be generated by the neutralization with SCWO
and neutralization with SCWO and GPCR alternatives, with baseline incineration expected to
generate approximately 25% less and electrochemical oxidation approximately 80% less.

The quantity of hazardous liquid wastes is expected to be small to non-existent (through
recycle) for all alternatives. The baseline incineration alternative is expected to generate some
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Executive Summary

laboratory wastes and spent hydraulic fluids, and the electrochemical oxidation alternative would
generate dilute nitric acid. Liquid hazardous wastes would be taken to an off-site permitted
treatment, storage, and disposal facility (TSDF).

Nonhazardous wastes would consist of sewage and uncontaminated metals and solids.
Sewage would be treated and discharged to Muddy Creek or pumped to the existing
infrastructure in Richmond for the baseline incineration alternative or the non-incineration
aternatives, and solid wastes would be disposed of in an off-site permitted landfill.

ES.3.6 AIR QUALITY

Impacts of constructing and operating a chemical munitions destruction facility are
expected to be lower than National Ambient Air Quality Standards (NAAQS) except for PM2.5,
for which background already exceeds NAAQS. Impacts of construction would primarily involve
fugitive dust from construction and earthmoving activities. Operation of a baseline incineration
facility would involve low emissions level s with no exceedances expected. Impacts of a non-
incineration facility would be similar to but less than those from a baseline incineration facility
because it would not involve use of an incinerator. However, non-incineration technologies
would include stacks for process steam, boilers, diesel generators, and the SCWO or oxidation
areas. Any emissions would be below applicable standards.

ES.3.7 HUMAN HEALTH

On the basis of operating experience at other chemical agent destruction facilities, no
exceedances of emissions standards or exposure levels are expected at a baseline incineration
facility. This experience and the data obtained during testing of those facilities provided the basis
for the development of site-specific human health risk analyses for both adults and children. The
most recent and applicable of these analyses (at the Anniston, Alabama, site) resulted in lifetime
cancer risks of lessthan 1 x 10°, which is below the EPA target for operation of a hazardous
waste combustion facility of 1 x 10°. For non-cancer endpoints, the results were higher than the
target criterion, but alternative scenarios (to modify operational time or remove mercury through
the pollution abatement system) produced results at or below the target criteria. A baseline
incineration facility at BGAD would be expected to have even lower results since fewer total
munitions are present at BGAD as compared with ANAD.
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Based on limited demonstration testing, no exceedances of emissions standards or 1
exposure levels established to protect human health and environment are expected for the non- 2
incineration alternatives. 3

Routine operations of a destruction facility and minor operational fluctuations (e.g., 4
start-up and shut-down) might expose workers or the public to small (below standards) quantities 5
of hazardous materials. A destruction facility implementing any of the four alternativeswouldbe 6
engineered to limit exposures to the greatest degree possible. Measures would include ventilation 7
systems, pollution abatement systems, water recovery and recycling, remote handling of 8
munitions, and personal protective equipment for workers. 9

A site-specific human health risk assessment will be conducted as part of the RCRA 10
permitting process to ensure that there are no adverse health effects. 11

12
ES.3.8 NOISE 13
14

Currently, the only on-post noise receptors are the residences and officeslocated inthe 15
Administrative Areain the southwestern part of the depot. The off-post residence closest tothe 16
planned destruction facility location is about 1.6 mi north of the site. At the nearest residence, the 17

maximum outdoor noise level expected from facility operations may be dightly audible, and 18
would not be expected to have any impact in terms of activity interference, annoyance, or hearing 19
ability. 20
21

ES.3.9 VISUAL RESOURCES 22
23

BGAD islocated in arural areawhere the surrounding landscape is primarily rolling, 24

open farmland and timberland. It is approximately 5 mi southeast of the center of Richmond, and 25
some housing and industrial development has occurred near the installation. BGAD itself is 26
characterized by mixed land use, including pastureland, timberland, and industrial uses. Itis 27

expected that the off-site visual impacts of construction of a destruction facility using any of the 28
four alternatives would be limited to the entrance gate and parking area, and during operationsit 29

is possible that a stack and small steam plume might be visible. The impacts for the non- 30
incineration facilities would be expected to be similar, and no impacts would be expectedtobe 31
significant. 32

33
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ES.3.10 GEOLOGY AND SOILS

Impacts to soils of any of the four alternatives for destruction of the chemical munitions
would be essentially the same. A total of approximately 95 acres (Proposed Area A) or 85 acres
(Alternative Area B) of land could be disturbed for the facility and associated access roadways
and utility corridors. This amount of land constitutes far less than 1% of the entire BGAD
installation. Soil disturbance during construction could result in increase erosion, but best
management practices should minimize impacts to soils.

ES.3.11 GROUNDWATER

Impacts to groundwater of any of the four aternatives would be negligible during
incident-free construction, and the use of best management practices would reduce the potential
for any groundwater contamination. Since no groundwater would be used during operations for
any of the alternatives, impacts to groundwater should be negligible during incident-free
operations. The use of best management practices should minimize the potential for
contamination due to accidental spillsor leaks of hazardous materials.

ES.3.12 SURFACE WATER

A sedimentation basin and other standard construction practices would minimize impacts
to surface water during project construction. The process water required for operations for the
four alternatives are all within the capacity of Lake Vega on the installation; the baseline
incineration alternative and the neutralization followed by SCWO and GPCR alternative would
each have an annual requirement of approximately 18 million gal, the neutralization followed by
SCWO alternative would require approximately one-third that amount, and the electrochemical
oxidation alternative would require approximately one million gal/yr. During routine operations
of any of the alternatives, no liquid effluents, hazardous or otherwise, would be released from
either the destruction facility or support facilities into the surrounding environment. Sanitary
waste resulting from operation of the facility would be treated and the effluent would be
discharged to Muddy Creek (the baseline incineration alternative) or evaporation lagoons (the
non-incineration alternatives). There would be minimal impact to the surface water regime from
destruction plant discharges during incident-free operation.

XXViii

© 00 N o 0ok~ WN PP

W W W W W NN N DNDNDNDNNDNDNDNDNDNEPEPRERPEREPEPRPEP PP BB
A W NP O O OO NO O D W NP O O OO ~NO O W N P O



Executive Summary

ES.3.13 TERRESTRIAL HABITATS AND WILDLIFE

Ecological resources at BGAD are typical of and consistent with its maintenance as
fescue-dominated pasture interspersed with shrubs and trees that are periodically mowed. The
BGAD encompasses approximately 14,600 acres. Forest stands occur on roughly 2,900 acres,
with three general forest types: upland forest, riparian forest, and flatwood forest. Wildlife
habitat has been adversely affected by livestock grazing. The diversity of ground nesting birds,
amphibians, and reptilesis relatively low compared with similar undisturbed habitats of eastern
Kentucky. Impacts of construction and operations would be similar for all alternatives and would
mainly result from clearing up to 95 acres of fescue-dominated hayfields (Proposed Area A) or
88 acres of woodlands (Alternative AreaB) for the agent destruction facility and utilities. Loss of
arelatively small area of habitat, increased human activity in the Chemical Exclusion Area and
selected facility site, increased traffic on local roads, and noise would be the most important
factors that would affect wildlife species. Given the previously disturbed character of the area,
the availability of similar habitat in the area, and the temporary nature of the proposed activity,
the impacts would not be significant. Any impacts should reverse upon completion of destruction
operations.

ES.3.14 AQUATIC HABITATS AND FISH

Because surface water bodies are absent from the proposed (Area A) and alternative
(AreaB) construction sites, direct and indirect adverse effects of construction of the baseline
incineration alternative on aquatic ecosystems are unlikely. A sedimentation basin designed to
contain runoff during construction of any of the alternatives would eliminate potential impacts
from sediment input to tributaries of Muddy Creek. None of the aternatives would release
process liquid effluents to surface waters on- or off-post. Previous screening level ecological risk
assessments conducted as part of the RCRA permitting process for four other chemical
demilitarization facilities concluded that adverse effects of atmospheric pollutant deposition on
nearby aquatic ecosystems was unlikely. Any impacts should reverse upon completion of
destruction operations.

ES.3.15 PROTECTED SPECIES

Two federally listed threatened or endangered species are known to occur at BGAD, the
bald eagle and running buffalo clover. The bald eagle, afederal listed threatened species,
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probably occurs as awinter migrant, being attracted to Lake Vega and other water bodies on post
and in the region. The running buffalo clover occurs mostly commonly on rich soils in habitats
with filtered light such as open woodlands, savannas, floodplains, and mesic stream terraces on
well-drained sites. Any impacts to protected species would be the same for all destruction
aternatives. Construction of a destruction facility in either Proposed Area A or Alternative Area
B could adversely affect running buffalo clover. Direct disturbance or loss of individual plantsin
patches along the proposed 69-kV transmission line could occur unless concerted efforts to
protect them are made by conducting clearance surveys, marking patches that are discovered, and
avoiding patches when placing towers and erecting conductors. No impacts to running buffalo
clover from operation of any of the destruction alternatives are expected to occur because of the
low levels of contaminant emissions. A detailed evaluation of the impacts that could occur to
running buffalo clover at BGAD from construction and operation of any of the destruction
aternativesis provided in the biological assessment covering the project area (Appendix F). Any
impacts should reverse upon completion of destruction operations.

ES.3.16 WETLANDS

Wetlands at BGAD occur around streams and large surface water bodies and are
scattered throughout the installation. Wetlands were created east of Lake Vegaand about 1 mi
south of the Chemical Limited Area at BGAD by a dam improvement project. Wetlands also
occur along atributary to Big Muddy Creek located about 0.5 mi south of Proposed Area A, and
small wetland areas of less than 1 acre occur along intermittent drainage ways in Proposed Area
A and Alternative AreaB. Construction of any of the alternative destruction facilities could
affect one or more of five small riverine wetlands located in the project area; one small wetland
of lessthan 1 acre would be directly destroyed by construction within the 25 acres needed for a
facility in Proposed Area A, and Alternative Area B includes three small (less than 0.5 acre)
wetlands that could be adversely affected by construction of the access road and proposed
facilities. The impacts of routine operations of any of the destruction alternatives on wetlands
and their biotic resources would be temporary and modest to negligible. Any impacts should
reverse upon completion of destruction operations.

ES.3.17 CULTURAL RESOURCES

Of the two alternative locations (Proposed Area A and Alternative AreaB), only the
southwestern portion of Proposed Area A has been surveyed for archaeological resources, and
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that survey revealed no archaeological sites. The southern portion of Alternative Area B has been
designated as having high potential for containing archaeological resources. Although no
archaeological finds have been made at the precise locations were any of the four destruction
facilities could be built, there are nine sites and three isolated finds recorded in the vicinity of the
project area, including where access roads and utility line corridors could be located. No
traditional cultural properties are known to exist within either the Proposed Area A or
Alternative Area B, however potentially interested Native American organizations have been
consulted regarding the proposed action (Appendix F). Although the storage igloos located in the
project area are considered to be potentially eligible for inclusion in the National Register of
Historic Places, none of those structures would be destroyed or modified during project
construction or operation. Initial stepsin the consultation process with the Commonwealth of
Kentucky Historic Preservation Officer have begun (Appendix F).

ES.3.18 SOCIOECONOMICS

The primary impacting factor for socioeconomics would be the direct employment
associated with facility construction, operations and closure. This employment would result in
direct income which would be spent in the local economy creating indirect employment and
income. Although the four destruction aternatives are expected to have slightly different
numbers of direct employment during construction (ranging from 1,100 at peak for the baseline
incineration alternative, 960 for the neutralization with SCWO alternative, 1,110 for the
neutralization with SCWO and GPCR alternative, and 1,260 for the electrochemical oxidation
alternative), direct employment during operations of al four destruction technologies are
expected to be the same. The only potential adverse impacts, which are common to all
destruction alternatives, are expected to be a possible exceedance of sewage treatment capacity
in Bereaif all inmigrants move to Berea and increased traffic congestion on
US 25/421, KY 52, and KY 876 during peak traffic periods. If the selected access road to BGAD
isoption 3 (on KY 52) and atraffic signal is provided (if deemed needed), adverse impacts may
be avoided due to planned expansion to KY 52.

ES.3.19 ENVIRONMENTAL JUSTICE
Significant environmental justice impacts would occur only in those cases where a high

and adverse impact takes place and where the affected area has a disproportionately high number
of minority and/or low-income persons. The only high and adverse impact to human populations
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involves the possible worsening of traffic congestion (see above), and this impact would occur
only if planned improvementsto KY 52 do not take place as scheduled. No census tracts within
Madison County have disproportionately large percentages of minority residents. Two census
tracts with disproportionately large percentages of low-income individuals are located within
Madison County, roughly in the center of the city of Richmond; these tracts are likely to be
comprised largely of Eastern Kentucky University students). Any high and adverse impacts
would not appear to disproportionately affect minority and/or low-income individuals.
Construction of any of the technology alternatives could provide jobs and income to minority
and/or low-income individuals. Under normal operating conditions, the facility would be
monitored continuously to ensure that any emissions remain below permitted levels and
standards. Thus, there would be no adverse human health or environmental effects on any of the
surrounding communities including those with minority and low income populations.

ES.3.20 ACCIDENTS

M easures would be employed during the operation of a chemical munitions destruction
facility at BGAD, whether incineration or non-incineration technol ogies were employed, to
reduce the potential for an accident. Additional measures would be in place to contain the
contamination in the unlikely event that an accident involving agent should occur, and to clean
up contaminated facilities and resources in the even more remote possibility that an accident
should result in external contamination. In the extremely unlikely event that a large uncontrolled
accident (i.e., amajor earthquake) were to occur during destruction facility operations using any
of the four alternatives or continued storage (i.e., alightning strike to a storage igloo) of chemical
munitions at BGAD, significant environmental and health effects could occur. Because munition
and agent quantities stored pending processing would be similar for al destruction alternatives,
the potential impacts would be similar. Due to larger inventory, the accident under the no-action
(continued storage) alternative would provide the worst case scenario.

ES.3.21 MITIGATION

Mitigation measures include the following categories of safety enhancements (design,
layout, and siting) for the destruction facilities under consideration; personnel reliability
measures (hiring practices and training); monitoring of all destruction operations; personnel
protection (procedures, clothing, and equipment); accident response planning, training, and
resources, emergency planning through the Chemical Stockpile Emergency Planning Program for
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the Madison County area; and ecologica mitigation (including best management practices during
project construction). As opportunities are identified, fine tuning measures will continue to be
taken in each of these categories.

ES.3.22 CLOSURE AND DECOMMISSIONING

With passage of Public Law 99-145 in 1986, Congress directed the Army to destroy the
U.S. Stockpile of chemical munitions, and mandated the dismantling and destruction of the
demilitarization equipment and buildings upon completion of the stockpile destruction activities.
Subseguent federal rule making (Public Law 106-79) and prescribed studies have raised the
possibility that some chemical munitions destruction facilities may have other appropriate uses
and have given the states involved the “right of first refusal”. Based on current feasibility studies,
the Army will recommend that the BGAD stockpile destruction facility be used to destroy four
non-stockpile items stored there. The Army currently intends to close and dismantle the BGAD
facility upon completion of the destruction activities. Accomplishment of this mission will have
positive impacts on all aspects of the surrounding environment.
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1. PURPOSE OF AND NEED FOR THE PROPOSED ACTION

This Draft Environmental Impact Statement (DEIS) has been prepared by the U.S.
Army’s Program Manager for Chemical Demilitarization (PMCD) to address the Army’s
proposal to design, construct, operate, and close afacility to destroy the stockpile of chemical
munitions currently stored at the Blue Grass Army Depot (BGAD) near Richmond, Kentucky.
This chapter

e introducesthe Army’s national destruction program,

» describes the purpose and need for the proposed destruction activities at BGAD,

o discussesthe scope of this DEIS and its approach to impact analysis,

» outlinesthe legal framework for the proposed destruction actions,

» explainsthe process for public involvement and participation, and

e discusses a separate EIS addressing pilot testing of alternatives (i.e., non-incineration
technol ogies) to destroy the inventory of chemical munitions and BGAD.

The EIS addressing the non-incineration alternatives is being prepared by the Army’s
Assembled Chemical Weapons Assessment (ACWA) program. Its purpose is to assess the
suitability of several U.S. storage depots, including BGAD, for the construction and operation
of one or more pilot facilities to test non-incineration technologies capability of destroying
chemical munitions (i.e., those configured with chemical agent and explosive components).

1.1 INTRODUCTION

Under a Congressional directive, the U.S. Department of the Army is currently
destroying the nation’ s stockpile of lethal chemical agents and munitions, including both nerve
and blister agents stored in the continental United States (CONUS). In January 1993, the
Chemica Weapons Convention (CWC), an international treaty requiring the destruction of
chemical weapons, was signed by 65 nations. The CWC set the deadline for completing
destruction of chemical weapons as 10 years after ratification of the treaty by the required
number of nations. On April 24, 1997, the Senate of the United States, one of the original

1-1

w

© 00 N o 0 @ »H

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35



1-2 Purpose and Need for the Proposed Action

signatory nations, ratified the CWC, which to date has been signed by over 130 nations. The
necessary number of ratifications was obtained on April 29, 1997; hence, the international
deadline for destroying chemica weaponsis April 29, 2007; and the U.S. law regarding
destruction of the U.S. stockpile was revised to match the April 29, 2007, deadline date.

About 523 tons of chemical agent are stored in more than 101,000 munitions at BGAD.
Before destruction operations began at other installations, the quantity at BGAD represented
about 1.7% by agent weight of the total U.S. Stockpile of lethal unitary chemica weapons.*
The chemical agents stored at BGAD include all types in the nation’ s stockpile — nerve agents
GB (sarin) and VX and the blister agent H (mustard). Additional information on these chemical
agents and the munitions stored at BGAD is presented in Sect. 2.2.1.

AsshowninFig. 1.1, BGAD isone of eight CONUS Army installations where lethal
agents and munitions are stored and where destruction is underway or proposed. The other
Army installations are:

e Anniston Army Depot (ANAD), near Anniston, Alabama;

* Deseret Chemical Depot (DCD), near Tooele, Utah;

*  Aberdeen Proving Ground (APG), near Edgewood, Maryland;
*  Newport Chemical Depot (NECD), near Newport, Indiang;

* PineBIuff Arsenal (PBA), near Pine Bluff, Arkansas;

e Pueblo Chemical Depot (PCD), near Pueblo, Colorado; and

e UmatillaChemica Depot (UMCD), near Hermiston, Oregon.

Through Public Law 99-145, the U.S. Congress has directed the Army to accomplish
the destruction of chemical agents and munitionsin a manner that provides for (1) maximum
protection of the environment, the general public, and the personnel involved in the destruction
process; (2) adequate and safe facilities designed solely for destroying the lethal chemical
stockpile; and (3) cleanup, dismantling, and disposal of the facilities when the destruction
program is complete.

Under the Congressional directive, PMCD was established for decision making and
oversight of the Chemical Stockpile Disposal Program (CSDP). In compliance with the
National Environmental Policy Act (NEPA), aFinal Programmatic Environmental Impact

! The term “unitary” refersto the use of a single, hazardous compound (i.e., chemical agent) in

the munitions. In contrast, “binary” chemical weapons use two relatively nonhazardous compounds that
are mixed together to form a hazardous or lethal compound after the weapon isfired or released.
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1-4 Purpose and Need for the Proposed Action

Statement (FPEIS) was completed for the CSDP in 1988. The Record of Decision (ROD)
resulting from the FPEIS identified on-site incineration as the preferred method for destroying
the stockpile. Based on the findings of that ROD and substantial previous experiencein
munitions destruction at several facilities (see Appendix C), the Army initially selected high
temperature incineration as the method for destroying chemical agents under the Congressional
mandate. The National Research Council (NRC) has endorsed incineration as the method of
choice for destroying the stockpile of chemical agents and munitions (NRC 1994).

Following publication of the FPEIS, the Johnston Atoll Chemical Agent Disposal
System (JACADS) facility was constructed and became operational in 1990. JACADS, the
U.S. Army’sfirst full-scale plant capable of destroying all types of munitions and agents, is
located on Johnston Island in the central Pacific Ocean about 825 miles southwest of Honolulu,
Hawaii. On November 29, 2000, the JACADS facility successfully completed the destruction
of the entire chemical agent and munition inventory (i.e., 2,031 tons of agent] on Johnston
Atoll. The JACADS facility employed a disassembly and incineration process involving four
incinerators (referred to as * baseline technology”) as the best available method for meeting
environmental and safety requirements. The JACADS munition disassembly equipment and
incinerators were developed as a result of experience gained with destroying munitions at
Rocky Mountain Arsenal (RMA) and with the Chemical Agent Munitions Disposal System
(CAMDYS) at Tooele, Utah. More recently, the Army’ s second operational, full-scale, baseline
facility at DCD began destroying chemica weaponsin August 1996.

Through November 2000, the Army has successfully destroyed over 6,840 tons of
chemical warfare agents at the JACADS and Tooele facilities including over three times as
much chemical agent (i.e., individual quantities of agents GB, VX, and H, respectively) asis
currently stored at BGAD. Destruction of the total stockpile of nerve and blister agents on
Johnston Atoll by JACADS was completed in November 2000, and the JACADS facility is
undergoing closure in compliance with the Resource Conservation and Recovery Act (RCRA).
Experience at JACADS has provided significant valuable experience and information
concerning the destruction of chemical munitions.

During this time, work has continued toward the development of alternative
technologies for destruction of chemical weapons. PMCD has facilities under construction to

pilot test neutralization with supercritical water oxidation (SCWO) at NECD and neutralization

with biotreatment at APG. Additionally, work has continued toward the devel opment of other
alternative technologies for destroying chemical weapons. With the establishment of the
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Purpose and Need for the Proposed Action 1-5

Assembled Chemical Weapons Assessment (ACWA) program for devel oping technol ogical
aternativesto incineration, the destruction technol ogies for the BGAD inventory have been
expanded to include four non-incineration technology alternatives identified by ACWA
(Sect. 1.5).

1.2 PURPOSE AND NEED

All the chemical agents and munitions currently in storage at BGAD were
manufactured prior to 1968. Some of them are in good condition, but others are in various
stages of deterioration, and a few have developed |eaks. Stockpile munitions are monitored
through aregular inspection program. All items found leaking have been either repaired on-site
and decontaminated or placed in specialized overpack containers and stored separately from
non-leaking munitions.

The purpose of the proposed destruction activities at BGAD isto (1) complete the
destruction of the BGAD inventory of chemical agentsin compliance with U.S. Public
Law 99-145 and the CWC and (2) conduct the destruction activities in a safe and
environmentally sound manner. The need for the proposed action is to eliminate the risk to the
public and to the environment from continued deterioration of the munitions in storage and to
destroy obsolete and containerized munitions and agents.

1.3 SCOPE

The Army has prepared this DEIS to assess the potential health and environmental
impacts of the construction, operation, and closure of afacility to destroy the chemical agents
and munitions stored at BGAD. The specific goal of the current analysisisto identify and
compare the potential environmental impacts among the alternatives that could accomplish the
destruction of the stockpile at BGAD. In addition, the risks and consequences of possible
accidental releases of chemical agent are described and compared among aternatives, including
no action. Four alternatives are addressed in this DEIS for possible use in destroying the
BGAD stockpile: (1) the baseline incineration process used by the Army at JACADS and
currently in use by the Army at DCD, (2) chemical neutralization followed by supercritical
water oxidation (SCWO), (3) chemica neutralization followed by SCWO and gas phase
chemical reduction, and (4) the Silver Il technology (electrochemical oxidation). Any of these
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1-6 Purpose and Need for the Proposed Action

technol ogy alternatives must be capable of destroying both the chemical agents and the
munitions themselves, some of which contain explosive components. Detailed descriptions of
each of these alternatives are presented in Sect. 3.

As required by regulations of the President’ s Council on Environmental Quality (CEQ),
the no action alternative (i.e., not destroying the BGAD stockpile) is also addressed as afifth
aternative in this DEIS, even though it is not a viable alternative because its implementation is
precluded by Public Law 99-145. Additionally, risk assessments previously conducted by the
Army show that not destroying the BGAD stockpile (under the no-action alternative) would
result in continued risks for the members of the public around BGAD.

The baseline incineration technology is a demonstrated destruction process. The lessons
learned in destruction of chemical munitions at JACADS have resulted in proposed
modifications to portions of the baseline process which could be tailored to the BGAD
stockpile. Trial burns would be conducted in the baseline incineration facility before full-scale
destruction operations could begin. Initial tests would be conducted without agent; trial burns
would also be conducted with each of the types of agent stored at BGAD prior to the actual
full-scale destruction of each agent in the proposed facility. If the test burn results were
acceptable, the Commonwealth of Kentucky would impose final operating conditions as
necessary, based largely on the requirements of the Resource Conservation and Recovery Act
(RCRA). Aslong as chemical agent destruction operations continued, the Army would be
subject to avariety of reporting, inspection, notification, and other permit requirements of the
Commonwealth of Kentucky. RCRA also requires the Army to submit annual and biannual
reports to the Commonwealth of Kentucky.

If any of the non-incineration technol ogies evaluated in this DEIS were to be selected
for implementation at BGAD, apilot test facility would be constructed and operated prior to
full-scale stockpile destruction operations. Prior to operation, a non-incineration technology
would undergo trial operations comparable to trial burns for the baseline incineration
technology to support regulatory oversight and subsequent systemization of the facility. This
DEIS incorporates by reference analyses from the ACWA DEIS for these alternatives (see also
Sect. 1.5). The ACWA DEIS provides estimated emissions rates and resource requirements for
the non-incineration technologies. Thus, information concerning these alternatives have been
incorporated into this DEIS for comparison to the known emission rates of the baseline
incineration aternative. In order to bound the potential environmental impacts from pilot
testing the non-incineration technologies, the ACWA DEIS assumes an 18.6-month operational
period for the neutralization/SCWO alternative and a 15.5-month operational period for the
Neut/SCWO/GPCR and Silver I (electrochemical oxidation) alternatives, which would
accommodate the complete destruction of the BGAD stockpile.

© 0 N o 0 b~ W N P

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36



Purpose and Need for the Proposed Action 1-7

1.4 PUBLIC INVOLVEMENT AND THE NEPA PROCESS

For the CSDP, the NEPA review process has been structured to address both
programmatic and site-specific decision making. Programmatic-level decision making, which
was completed in 1988, focused on aternative strategies, including locations and the
destruction technologies for destroying the stockpile. The programmatic decisions regarding
on-site destruction versus off-site transport to another installation were national in scope and
involved a number of separate but related issues and actions. Site-specific decision making is
intended to focus on implementation of the programmatic strategy at a particular site and is not
national in scope. Thistwo-level NEPA approach was identified and acknowledged early in the
NEPA process for the CSDP (A. A. Hill, Chairman, Council on Environmental Quality,
Washington, D.C., letter to A. M. Hoeber, Deputy Under Secretary of the Army, Washington,
D.C., June 2, 1986).

Implementation of this NEPA strategy for the CSDP began in January 1986 with the
publication of a Notice of Intent (NOI) to prepare a Programmatic EIS. In July 1986, the Army
issued a Draft Programmatic EIS for the CSDP. In response to comments on that Draft EIS and
after numerous supporting studies were conducted during a 2-year period, an FPEIS was issued
for the CSDP in January 1988 (U.S. Army 1988). The FPEIS identified on-site incineration as
the environmentally preferred alternative. Subsequently, in the ROD for the FPEIS, the Army
selected on-site incineration as its preferred alternative [Federal Register 53 (38), pp. 5816-17
(Feb. 26, 1988)]. Under the Congressional directive, this DEIS — in concert with the ACWA
DEIS—broadens the list of technologies under consideration to include pilot testing of non-
incineration technol ogies secondary treatment options.

The PMCD has worked to establish and coordinate an Environmental Working
Integrated Process Team (WIPT) to enhance communication among the U.S. Army,
Commonwealth of Kentucky, local officials, and the public in the resolution of environmental
issues, particularly related to permitting processes and NEPA. Specific steps are outlined
below, which also provide opportunity for public involvement in the preparation of this DEIS.
These steps are based on NEPA and its implementing regulations as described in Section 1.7.
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1-8 Purpose and Need for the Proposed Action

1.4.1 Notice of Intent

Thefirst step in the preparation of a DEIS is the publication in the Federal Register of
an NOI to prepare the DEIS. The publication of the NOI initiates the first opportunity for
public involvement in the process. The NOI describes the proposed action, invites the public to
participate in the scoping process for the DEIS, provides the location(s) and times for planned
scoping meetings, and lists the name and address of the person to be contacted for further
information.

The NOI announces the alternatives under consideration at the time the NOI is
published. NEPA is a decision making tool, and as the process proceeds, alternatives may be
added or eliminated depending on the information collected. New alternatives may also be
identified through the public scoping process. NEPA requires Federal agenciesto “rigorously
explore and objectively evaluate al reasonable alternatives and, for aternatives which are
eliminated from detailed study, briefly discuss the reasons for their having been eliminated”
[40 CFR 1502.14(a)].

The NOI for this DEIS was published in the Federal Register on December 4, 2000
(65 Federal Register 75677). A copy of the NOI is provided in Appendix A.

1.4.2 Scoping Process

1.4.2.1 Mailing list

A project mailing list was developed early in the public participation process. The
initial list included members of the general public and special interest groups who had
expressed interest in prior environmental documents pertaining to the destruction of chemical
weapons; federal, state, and local agencies and elected officials; minority, disadvantaged, and
Native American groups; public libraries; and regional, state, and local media. Thislist has
been maintained and updated throughout the process, and any additional individuals or
organizations that expressinterest in the process are added to it.

1.4.2.2 Public scoping process

Public scoping meetings have been held to inform the public about the proposed action
and to solicit public input concerning the issues to be addressed in the DEIS. The public
scoping process assists the DEIS preparers in focusing on those significant environmental issues
deserving of detailed study or analysis.
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Purpose and Need for the Proposed Action 1-9

On January 9, 2001, the Army held two public scoping meetings for this DEIS as well
astherelated ACWA DEIS in the Madison County Extension Office in Richmond, Kentucky.
The purpose of the meetings was to seek public input for identifying the significant issues
related to the proposed action, which should be addressed in the DEIS. The scoping process
involved public participation, including federal, Commonwealth of Kentucky, and local
agencies, aswell as residents within the potentially affected area. At the meeting, several
prepared statements were presented by participants, and copies of these presentations were
provided to the Army. Additionally, oral comments were transcribed by court reporters, notes
were taken by EIS preparers concerning individual comments, and forms were made available
to participants for written comments. All of the comments received, including those provided in
correspondence to the Army, have been considered in the continuation of the EIS process.

1.4.2.3 Scoping results and key issues

Input was received during the scoping process for the DEIS in the form of statements
delivered at the public scoping meetings, correspondence from participants, and comment
forms mailed by participants to the Army. Much of the input was provided in the context of
support for or opposition to the baseline incineration technology and the alternative
technol ogies. Although support and opposition, by themselves, may be considered in making
the final determination (see Sect. 1.4.5), they are not fully evaluated in this DEIS. The
rationale for those perspectives, however, is germane, and efforts have been made to assure
that the rationale for support for or opposition to all technologies considered in this DEIS have
been considered.

Thefollowing list provides a summary of issues raised during the scoping process.
These issues were taken into consideration in developing the scope of this DEIS.

» consideration of the full range of available destruction technologies, including the
presentation of reliable, comprehensive data for all viable technologies;

» therationale for the concurrent preparation of two EISsfor BGAD by two Army programs,
PMCD and ACWA, including clear definition of the purposes and scopes of the two EISs;

* permitting requirements and expected schedules for all technologies evaluated in this DEIS;

e useof actua performance data from the Army’s JACADS and Tooele Chemical
Demilitarization Facility (TOCDF) incineration facilities under all operating conditions
including "upset" and "shutdown" conditions (rather than trial burn assessments and
processing estimates);
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1-10 Purpose and Need for the Proposed Action

» releases and by-products associated with the various technol ogies for destroying the 1
chemical weapons stockpile at BGAD; potential effects of these substances on human health 2
and development at al life stages, including those with infirmities; the effects of exposure 3
to chronic low-levels, including below standard levels; effects of heavy metals, dioxins, 4
polychlorinated biphenyls, and other persistent organics; use of al applicable rulemaking 5
requirements under Kentucky Law and the latest EPA Human Health Risk Assessment 6
(HHRA) Guidance; 7

» potential risks to workers during the construction, systemization, operations and closure of 8
all destruction options, 9

» worker health and safety incidents from the JACADS and TOCDF incineration facilities, as 10
well as from facilities under construction; 11

* potential impacts to surface water, wetlands, and floodplains; potential for contamination 12
and/or depletion of groundwater resources; 13

» potentia direct and indirect impacts to fish and wildlife and their habitats; potential direct 14
and indirect impacts to Federal and State-listed endangered and threatened species, 15
migratory birds, and aquatic communities; description of protective measures and 16
mitigative measures that will be included to avoid or minimize adverse impacts to fish and 17
wildlife resources; detailed biological assessment containing an evaluation of selected 18
project locations and designs and a determination of effect for the running buffalo clover (a 19
Federally protected plant species); 20

* risks, and the costs and benefits associated with the technology alternatives; 21

» the potential cumulative and direct impacts to plants, animals, and ecosystems; 22
bioaccumulation of products of incomplete combustion; 23

* potential for impacts on agriculture and agricultural products; 24

» storage and treatment/disposal of waste products (secondary wastes); 25

* post operations plans including the fate of the facility constructed (whether full-scale 26
destruction or pilot plant) after completion of destruction operations at BGAD; 27

*  socioeconomic impacts to the surrounding area, including land use, housing, and economic 28
health; environmental justice considerations; cultural and archaeol ogical resources; 29

* current procedures for monitoring stored agents and munitions; monitoring and inspection 30
during destruction operations; 31

* need for road construction; 32

» compliance of the proposed action with applicable laws and regulations, including the 33
control requirements of KRS 224.50-130 during any malfunctions, upsets, or unplanned 34
shutdowns; 35

» adequacy of installation emergency planning capabilities; and 36
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» consideration of operational experience with incineration; estimates based on worst-case
assumptions.

1.4.3 Notice of Availability for DEIS

Following the scoping process, the DEIS is prepared, copies are circulated to other
government agencies and to interested members of the public, and a notice of availability
(NOA) of the DEIS for public comment is published in the Federal Register. Public meetings
are held to receive comments of stakeholders and interested parties concerning the DEIS, and a
minimum of 45 days must be allowed for the public to comment on the DEIS.

Copies of this DEIS have been made available for public review. A 45-day comment
period started with the publication of the NOA for this document. Dates, times, and locations
of the meetings will be published through the local media.

1.4.4 Notice of Availability for FEIS

All comments received on the DEIS will be displayed, considered, and addressed in the
Final EIS (FEIS). Upon completion of the FEIS, a NOA for that document will be published in
the Federal Register. A minimum of 30 days must be alowed for final review and comment on
the FEIS prior to publication of the ROD.

1.4.5 Record of Decision

After full public review of the FEIS, the concluding step in the NEPA processisthe
preparation and publication of a ROD for the proposed action. The ROD will identify all
aternatives considered by the Army in reaching its decision, specifying the alternative or
aternatives which were considered to be environmentally preferable. The Army may discuss
differences among alternatives based on other relevant factors, including economic and
technical considerations and statutory missions. The Army may also identify and discuss all
factorsincluding any essential considerations of national policy (for example, the CWC) which
were balanced in making its decision and state how those considerations entered into its final
decision. The process for making the decision about which technology to use to destroy the
chemical munitions stockpile stored at BGAD, including the relationship of the ROD following
the publication of the FEIS for this program, to the ACWA program, is presented below.
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1-12 Purpose and Need for the Proposed Action

1.4.6 Defense Acquisition Board Decision Process

A decision on which of the alternatives will be implemented in carrying out the
proposed action (destruction of the chemical munitions stored at BGAD) will be made by a
Department of Defense Defense Acquisition Board (DAB) through a process that will consider
awide range of factors and will incorporate the review and input of diverse organizations as
well asthe public. The factorsinclude, but are not limited to, environmental considerations
(including the impacts of alternatives assessed through the NEPA process), laws and
regulations, mission needs (at BGAD aswell as from anational perspective), implications for
compliance with the CWC, budget considerations, schedule, public concerns, and political
concerns.

The process that has been established to select the technology to be used to destroy the
chemical weapons stored at BGAD (and at PCD) isdisplayed in Fig. 1.2. Asindicated in that
figure, various integrated process teams established within the Department of Defense as part
of the DAB Review of the Chemical Demilitarization Program will review information and
analyses and develop further analyses and recommendations that will be forwarded up the line
to the ultimate decision-maker. These integrated process teamsinclude: (a) three Working
Integrated Process Teams (WIPTS) co-chaired by PMCD and PMACWA representatives, one
each for cost and schedule, programmatic and acquisition, and safety and environmental
factors, (b) an Integrating Integrated Process Team (11PT) co-chaired by PMCD and PMACWA
representatives, and (¢) an Over-Arching Integrated Process Team (OIPT) chaired by the
Director of Science and Technology for the Department of Defense.

In addition to the analyses, results, and conclusions provided in this EIS and the
ACWA EIS, these teams will review analyses, results, and conclusions identified in an
independent cost and schedule assessment (being prepared by Mitretek), an independent safety
assessment (being prepared by Mitretek), an independent technology evaluation (being prepared
by the Army Materiel Systems Analysis Activity (AMSAA), an analysis by the Department of
Defense's Cost Assessment Improvement Group (CAIG), and reviews prepared by the National
Research Council (NRC). The integrated process teams will also consider input provided by the
public through the Kentucky (and Colorado) Citizens Advisory Commission (CAC). The OIPT
will certify the viability of technology(ies) for BGAD (and PCD) and present its
recommendations to the DAB for its consideration. The ROD for the technology to be
implemented to destroy the chemical weapons stockpile at BGAD will be made by the DAB. If
anon-incineration technology is selected for BGAD, Public Law 105-261 requiresit to be
certified. Independent analysis will need to be made then to certify that the technologies are as
safe, cost effective, and timely as incineration.
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1-14 Purpose and Need for the Proposed Action

1.5 RELATION OF THIS DEIS TO ACWA ACTIONS

In September 1996, the NRC’ s committee on Alternative Chemical Disposal
Technologies, which evaluated alternatives to incineration, issued a set of findings (NRC
1996). The Army evaluated the NRC' s recommendations and, with approval from the
Department of Defense (DOD), decided to proceed with pilot-scale testing of two alternative
technologies at sites which store bulk agent in non-explosive configurations. PMCD currently
has under construction a full-scale pilot facility to test chemical neutralization of the nerve
agent VX with SCWO at NECD (U.S. Army 1998a), and a full-scale pilot facility to test
chemical neutralization of the blister agent HD (which is very similar to the agent H stored at
BGAD) with biotreatment at APG (U.S. Army 1998b).

Additionally, in 1996, Congress enacted Public Law 104-201, which directed DOD to
conduct an assessment of the CSDP for destroying assembled chemical munitions and of the
aternative destruction technologies and processes (other than incineration) that could be used
for destroying the lethal chemical agents that are associated with these munitions. The law
required that the assessment be conducted by a program manager not associated with the
PMCD. Additionally, through the follow-up Public Law 104-208, the new program manager
was required to identify and demonstrate no fewer than two alternatives to the baseline
incineration process for destroying assembled chemical munitions. This law a so prohibited any
obligation of funds for the construction of incineration facilities at BGAD, as well as PCD,
until the demonstrations had been completed and an assessment of results had been submitted to
Congress (NRC 1999).

Asaresult of Public Laws 104-201 and 104-208, DOD created the ACWA program.
The Program Manager for ACWA established the following three-phase program to bring at
least two technologies to the demonstration stage as mandated by Congress:

» Phase 1. Develop evaluation criteria for assessing alternative technologies and issue a
request for proposals (RFP) from industry of technologies for destroying assembled
chemical weapons without using incineration.

» Phase 2. Assess the proposed technologies and select the most promising for
demonstration.

» Phase 3. Demonstrate whether the selected technologies could destroy assembled chemical
munitions.

In August 1997, after detailed evaluation criteria had been devel oped with extensive
input from stakeholders, the Program Manager for ACWA issued an RFP calling for atotal
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Purpose and Need for the Proposed Action 1-15

system solution for destroying assembled chemical weapons. Twelve proposals were submitted
in response to the RFP, and seven were selected for possible demonstration. Because Public
Law 104-201 required that DOD conduct the technology assessment in coordination with the
NRC, the Program Manager for ACWA asked NRC to perform an independent technical
review and evaluation of the seven technology packages that had passed DOD’ s initial
screening criteria. DOD used the NRC review as one factor in determining whether to
recommend further development and implementation of any of the technology packagesin its
report to Congress on September 30, 1999 (NRC 1999). Three technologies were selected from
thelist of seven:

* Burns and Roe plasma arc technology,
»  Genera Atomics neutralization followed by SCWO, and
e Parsons-Honeywell neutralization followed by biotreatment process.

The Burns and Roe plasma arc technology was subsequently eliminated because of the
lack of testing of the technology with actual chemical agent or propellant, the presence of
significant unresolved engineering problems with the technology, and the concern that scale-up
from the small unitsin existence to the very large units proposed would likely present
significant scientific and engineering challenges (NRC 1999). The ACWA program has
determined that the neutralization followed by biotreatment technology is not viable as a total
solution to the destruction of assembled chemical weapons stored at BGAD because that
technology cannot process the chemical weapons filled with nerve agent GB or VX stored at
BGAD.

Pursuant to the direction in the Military Construction Appropriations Act, 2000, Public
Law 106-52, section 131, the ACWA program conducted demonstrations of three technologies
that did not receive demonstration contracts in July 1998. They were AEA
Technology/CH2MHIill (SILVER I1), Foster Wheeler/Eco Logic/Kvaerner
(Neutraization/Transpiring Wall Supercritical Water Oxidation/Gas Phase Chemical
Reduction) and Teledyne-Commodore (Solvated Electron Technology). The demonstrations of
these technol ogies are referred to as Demonstration 11. The actual demonstrations of these three
aternative technologies took place between July and October 2000. The evaluation of these
demonstrations took place between October 2000 and February 2001. The evaluation of the
Demonstration |1 technol ogies was conducted in a similar manner and using the same criteriato
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1-16 Purpose and Need for the Proposed Action

those of the Demonstration | technologies.? Both the Silver |1 and the neutralization/transpiring
wall SCWO followed by gas phase chemical reduction technologies were validated by the
ACWA program as aresult of the Demonstration Il evaluation, but the solvated electron
technology was not validated due to the lack of demonstration testing.

In summary, the ACWA program has evaluated six alternative technologies to destroy
the assembled chemical weapons stored at BGAD. ACWA has determined that three of those
technol ogies may be viable for pilot testing at BGAD:

* neutralization followed by supercritical water oxidation,

» neutralization followed by supercritical water oxidation with gas phase chemical reduction,
and

» electrochemical oxidation with silver and nitric acid (Silver 11™).

ThisPMCD DEIS and the ACWA DEIS serve complementary but distinct purposes.
This PMCD DEIS continues the process that began when Congress established the PMCD in
1985. Current law requires the destruction of the chemica weapons stockpile by the CWC
deadline of April 2007. This requirement still exists, notwithstanding the establishment or
success of the ACWA program.

The ACWA DEISfor follow-on pilot testing of successful ACWA program
demonstration tests at BGAD and three other [ocations, pursuant to the process established by
Congress in Public Laws 104-208 and 105-261, addresses arelated purpose: to determine
which technologies can be pilot tested and, if so, at which site or sites. The ACWA DEISis
distinct from this PMCD DEIS for BGAD in that its emphasisis on the feasibility of pilot
testing one or more of the demonstrated and approved ACWA technologies, considering the
unique characteristics of the four alternative installations, to include BGAD. The ACWA DEIS
does not specifically address the use of afull-scale facility to accomplish destruction of the
inventory stored at BGAD. As discussed above, destruction of the entire BGAD inventory of
chemical agents and munitionsis considered in this site-specific DEIS. At the conclusion of
both of these EIS processes, the same U.S. Army official will issue the respective RODs.

>These criteria are summarized into four categories: (1) process efficacy/process performance

(performance, maturity, operability, process monitoring and control, and applicability); (2) safety/worker health and
safety (worker safety, normal operations and facility accidents, and public safety during facility accidents as well as
off-site); (3) human health and environment (effluent characterization, completeness of effluent characterization,
effluent management, permitting and compliance, and resource requirements); and (4) potential for implementation
(life-cycle cost, schedule, and public acceptance).
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Purpose and Need for the Proposed Action 1-17

1.6 APPROACH TO IMPACT ANALYSIS

This DEIS identifies, documents, and evaluates the potential effects of construction,
operation, and closure of afacility for destroying the inventory of chemical agents and
munitions currently stored at BGAD. An interdisciplinary team of engineers, health and
environmental scientists, air quality and water quality specialists, socioeconomic and cultural
resource specialists, and planners performed the impact analyses. The team has identified
resources and topical areas, incorporated information and comments from the scoping process,
analyzed the proposed action against existing conditions, and determined the relevant beneficial
and adverse effects associated with the proposed action.

Section 4 of this DEIS generally describes the existing conditions of the potentially
affected resources and other areas of specia interest on and in the vicinity of BGAD. The
region of potential impact (ROI) consists primarily of Madison County, Kentucky, in which the
BGAD islocated. These conditions constitute the basis for the assessment of potential effects of
stockpile destruction at BGAD. The potential effects of the proposed action are also described
in Sect. 4. Mitigation measures that could reduce either the likelihood or severity of adverse
impacts are identified where appropriate.

This DEIS analyzes direct impacts (i.e., those caused by or directly associated with
implementation of the proposed action and occurring at the same time and place) and indirect
impacts (i.e. Those caused by implementation of the proposed action and occurring later in
time or farther removed in distance but still reasonably foreseeable). Examples of indirect
effects include induced changes in the pattern of land use, population growth rates, and related
effects on air and water an/or other natural systems, including ecosystems.

Cumulative effects (i.e., those resulting from the incremental impacts of the proposed
action when added to other past, present, and future actions regardless of what agency,
organization, or person undertakes such other actions) are also addressed. Cumulative effects
include those that might result form individually minor, but collectively significant, actions
taken over aperiod of time.
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1-18 Purpose and Need for the Proposed Action

1.7 LEGAL FRAMEWORK FOR THIS ANALYSIS

Chemical agent destruction is being carried out in compliance with both a
Congressional mandate and the CWC. The mandate was originally expressed in Title 14,

Part B, Sect. 1412 of Public Law 99-145, the Department of Defense Authorization Act of
1986. Public Law 99-145 established the CSDP and directed that the destruction of the agents
and munitions be accomplished by September 30, 1994. Amendments contained in subsequent
Public Laws 100-456, 102-190, and 102-484 extended the deadline, the latter to December 31,
2004. Ratification of the CWC moved the deadline to April 29, 2007.

A federa undertaking, such as the CSDP, must also conform to the provisions of
NEPA (Public Law 91-190, as amended by Public Laws 94-52 and 94-83). The procedural
aspects of NEPA are implemented by regulations (40 CFR Parts 1500-1508) which were
developed by the CEQ. As detailed in those regulations, a NEPA review is conducted to ensure
that environmental factors are given adequate consideration early in the decision-making
process. The NEPA process provides federal agencies with afirm basis for weighing the
significance of the environmental impacts of a proposed action against those of alternatives
prior to a decision on implementing any action.

This DEIS has been prepared in fulfillment of the CEQ regulations implementing
NEPA. In addition, this document follows Army Regulation AR-200-2, which contains policy
and procedures for implementing both NEPA and CEQ regulations within the U.S. Army
system.

In addressing environmental considerations, the Army is guided by severa relevant
statues (and implementing regulations) and Executive Orders that establish standards and
provide guidance on environmental and natural resources management and planning. These
include, but are not limited to, the Clean Air Act, Clean Water Act, Noise Control Act,
Endangered Species Act, Farmland Protection Policy Act, National Historic Preservation Act,
Archaeological Resources Act, Resource Conservation and Recovery Act, Toxic substances
Control Act, Executive Order 11988 (Floodplain Management), Executive Order 11990
(Protection of Wetlands), Executive Order 12088 (Federal Compliance with Pollution Control
Sandards), Executive Order 12898 (Federal Actionsto Address Environmental Justicein
Minority Populations and Low-Income Populations), and Executive order 13045 (Protection of
Children from Environmental Health Risks and Safety Risks). Where useful to better
understanding, key provisions of these statutes and Executive Orders are described in more
detail in the text of this DEIS.

While NEPA documents often include discussions of technology-related and regulatory
issues, they are required to be prepared early in the planning process and, therefore, rarely
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Purpose and Need for the Proposed Action 1-19

contain design information sufficiently detailed for the various permits required by other
statutes. Regulatory compliance for the CSDP will require the Army to submit a
comprehensive, detailed description of the destruction technology selected, as well as the
proposed pollution control measures along with the applications for permits to be issued
pursuant to RCRA, the Clean Air Act (CAA), the Federal Water Pollution Control Act
(FWPCA), and other applicable laws, regulations, and executive orders. Thus, separate
regulatory documentation beyond the scope of this DEIS will be prepared, as necessary,
independent of the NEPA review process for BGAD. The permitting process may also include
public meetings to discuss pertinent environmental issues. In particular, the permitting process
for RCRA will addressissuesthat are related to the selected destruction technology; it will also
provide an additional forum for public comment.

1.8 CITIZENS’ GROUPS

1.8.1 Citizens’ Advisory Commissions

The establishment of Citizens’ Advisory Commissions was authorized in the 1993
Defense Authorization Act (Public Law 102-484). According to the law, the Secretary of the
Army must establish a Chemical Demilitarization Citizens' Advisory Commission for each state
with alow-volume chemical stockpile site (NAAP, BGAD, and APG). The Secretary of the
Army was also empowered to establish commissions for other stockpile sites, if requested by
the governors of those states.

The Department of the Army provides a representative to meet with each commission
to hear citizen and state concerns regarding the CSDP. Each commission is composed of nine
members appointed by the governor. Seven of these individuals must be from areas within a
500-mile radius of the stockpile location, and the other two members must be from a state
agency with direct responsibilities related to the program.

Each commission has a designated chairman and consists of unpaid volunteers. The
commissions meet with the Army representative at least twice ayear and will disband after the
chemical weapons stockpilesin their respective states are destroyed. The governor of Kentucky
has established a Citizens' Advisory Commission for BGAD.
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1-20 Purpose and Need for the Proposed Action

1.8.2 Dialogue

To ensure public involvement in the ACWA program, DOD enlisted the Keystone
Center, anon-profit, neutral facilitation organization, to convene adiverse group of interested

stakeholders, called the Dialogue on ACWA (or simply the Dialogue), who would be intimately

involved in all phases of the program. The 35 members of the Dialogue include representatives
of the affected communities, national citizen groups, state regulators, tribal representatives, the
EPA, and the DOD staff, including the program manager for ACWA, his deputy, and the
deputy assistant to the Secretary of the Army for Chemical Demilitarization. All nhon-DOD
members of the Dialogue are volunteers and receive no remuneration from DOD (except for
travel expenses). Ground rules were developed for the involvement of the Dialogue, which
meets regularly and participatesin all phases of the assessment (NRC 1999). However, all
decisions remain the responsibility of DOD.

In response to a request from the Dialogue for independent advice on technical issues
throughout the program, the program manager for ACWA agreed to fund a consulting firm,
SBR Technologies from South Bend, Indiana, to meet with a four-member liaison team.
Together with representatives of SBR, these four Dial ogue members formed the Citizens
Advisory Technical Team (CATT) to represent the Dialogue in procurement-sensitive matters.
Once the members of CATT had signed nondisclosure agreements with all technology
providers, they were given access to al proprietary information, and they participated as
nonvoting membersin DOD’ s procurement, evaluation, and selection processes.
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2. THE PROPOSED ACTION

The proposed action is the construction, operation, and closure of afacility to destroy
the stockpile of chemical warfare agents and munitions currently stored at BGAD. This section
describes the depot, the chemical munitions stockpile, the generic elements of the destruction
process and the handling and transportation processes required. A detailed discussion of the
alternative technologies for completing the destruction of the chemical munitions stored at
BGAD ispresented in Sect. 3 and Appendix D of thisEIS.

2.1 BLUE GRASS ARMY DEPOT

The BGAD islocated in the Blue Grass region of east central Kentucky in the
approximate center of Madison County (Fig. 2.1). BGAD encompasses 14,596 acresand is
approximately 30 miles southeast of Lexington, 85 miles southeast of Louisville, and 90 miles
south of Cincinnati, Ohio. It is adjacent to the southeastern portion of Richmond, Kentucky,
and approximately 5 miles southeast of the center of town. Additionally, BGAD is
approximately 10 miles northeast of Berea, Kentucky.

The BGAD liesin the Lexington Plain section of the Interior Low Plateau in the Outer
Bluegrass physiographic region, approximately 10 miles south of the Kentucky River. The
depot is characterized by open fields and rolling hills with gentle slopes dotted with woodlots of
varying sizes. BGAD is surrounded by agricultural land, industrial land uses, low-density
residential areas, some commercia activities, and public areas, including educational and
recreational activities and areas.

BGAD was established by the U.S. Army in 1942 as the Blue Grass Ordnance Depot
for the storage of ammunition and general supplies during World War I1. In April 1942,
construction of an ammunition storage area, a genera supply area, and a utilities and
administrative area were begun at the site. Actual operation of the installation began on
Octaober 2, 1942. The installation was operated by the U.S. Government until October, 1943,
and then by a corporation know as the Blue Grass Ordnance Depot, Inc. The U.S. Government
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The Proposed Action 2-3

reassumed control in October 1945 and has maintained responsibility for the depot since that
time. Chemical munitions and agents have been stored at BGAD since 1942; however, during
the period from 1949 through 1951, most of BGAD's chemical inventory was shipped to Rocky
Mountain Arsenal in Denver. Limited quantities of chemical munitions and agents remain in
storage at BGAD. BGAD isastorage facility; chemical weapons have never been used, tested,
or manufactured at the depot.

Although BGAD has not been placed on the National Priorities List (Federa site
section) of uncontrolled hazardous waste sites by EPA, contamination of surface water,
groundwater, and soil has been detected at BGAD (Sect. 3.3.3). This contamination is aresult
of historical activities associated with the storage, handling, use, and disposal of ammunition.
Environmental clean up is being addressed in other environmental compliance documentation
and is beyond the scope of this EIS.

The current missions at BGAD, now under the Operations Support Command (OSC)
are responsibility for (a) storage and shipment of conventional ammunition, (b) surveillance,
storage and shipment of contingency stocks of Chemical Defense Equipment, and (c) support to
special operations forces. There is also a contractor-operated helicopter maintenance facility
located at BGAD. The Blue Grass Chemical Activity (BGCA), atenant of BGAD, isa
subordinate of the Soldier Biological Chemical Command (SBCCOM) and has the following
missions: (a) safe storage and monitoring of the chemical stockpile, (b) partnership with the
local community, and (¢) compliance with international treaties.

There are 1,152 structures at BGAD, including 902 igloos (49 of which are for the
storage of chemical munitions and agents and associated equipment), 20 warehouses, 12 above
ground magazines, 11 maintenance type buildings, and 207 administrative, operations, medical
and housing buildings. The installation has approximately 152 miles of paved road and 40 miles
of railroad track; there are also two heliports on the installation. On the basis of the facilities
and their function, BGAD can be divided into the following principal areas:

» The Administration Area, located in the southwestern portion of the depot near the main
BGAD entrance, consists of several permanent structures, including the installation
headquarters.

* TheHousing Area contains two family housing units.

»  The Conventional Munition Sorage Area occupies the majority of the depot.
Approximately 850 igloos are available for storage of conventional munitions.

* The Chemical Agent Storage Area islocated in the northern portion of the depot.
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2-4 The Proposed Action

The chemical agent/munition storage area, as well asthe site of the proposed destruction
facility, islocated in the northern part of the BGAD installation. The storage areais
approximately 1.1 miles from the installation’ s northern border; the site of the proposed
destruction facilitiesis 1.3 miles from the northern boundary.

2.2 STOCKPILE DESCRIPTION

2.2.1 Chemical Agents

Thelethal unitary chemical agents stored at BGAD include both nerve agents and
blister (or vesicant) agents, and prior to initiation of CSDP destruction operations, composed
1.7% (by weight) of the total U.S. stockpile. Thisinventory is the smallest among the Army's
eight CONUS storage sites. Tables 2.1 and 2.2 summarize the characteristics of the agents and
munitions stored at BGAD, respectively.

The nerve agents are agent GB (also called Sarin) and agent VX. They are usually
odorless, colorless, tasteless, and highly toxic in both liquid and vapor forms. Exposure to high
doses can result in convulsions and death because of paralysis of the respiratory system. Death
from nerve agents can occur quickly, often within 10 min of absorption of alethal dose.
Sublethal effects of acute exposures include effects on the skeletal muscles (uncoordinated
motions followed by paralysis), effects on nervous system control of smooth muscles and
glandular secretions (pinpoint pupils, copious nasal and respiratory secretion,
bronchoconstriction, vomiting, and diarrhead), and effects on the central nervous system
(thought disturbances and convulsions). Agent VX, the most persistent of the nerve agents, is
the least volatile and is more toxic than agent GB. Agent GB is the most volatile and would
pose the greatest inhalation threat in an accidental release.

The only blister agent stored at BGAD isthe agent H. The major toxic chemical in
agent H is also known as mustard gas (actually dispersed as aliquid aerosol), sulfur mustard,
or mustard. The principal health effect of exposure to agent H is blistering of exposed tissues,
which can result in severe skin blisters, injuries to the eyes, and damage to the respiratory tract
by inhalation of vapors. Biological evidence indicates that exposure to agent H can result in
carcinogenesis.

Nerve and blister agents are hazardous to humans and animals. The type and extent of

the hazard depends on the physical and toxicological characteristics of the agent and the extent,

© 00 N o g b~ W N P

W oW oW owwNNNDNDNDNDNNNNDNR B B B | | | |
E O N R & © ® N o O A W N B & © ® N~ 0o o0 » w N R O



The Proposed Action

2-5

Table2.1. Characteristics of chemical agents stored at the Blue Grass Army Depot

Agent type Nerve Blister
Agent GB VX H

Common name Sarin (none) Mustard
CASNo.? 107-44-8 50782-69-9 505-60-2
Chemical name isopropyl methyl O-ethyl-S(2- bis-2-chloroethyl

Chemical formula

Vapor pressure [at
25°C (77°F)]

Liquid density
[at 25°C(77°F)]
Freezing point

Color

Mode of action

phosphonofluoridate

2.9 mm Hg

1.089 g/cm?®
-56°C (-70°F)
Clear to straw to

amber

Nervous system
poison

diisopropylamino ethyl)
methyl phosphonothiolate

0.0007 mm Hg

1.008 g/cm?®

Below -51°C (-60°F)

Clear to straw

Nervous system poison

sulfide

0.08 mm Hg

1.27 gm/cm®

8t012°C (46to
54°F)

Amber to dark
brown

Blistering of
exposed tissue

#Chemical Abstracts Service (CAS) number.

route, and duration of the exposure. This DEIS focuses on the health effects that would result

from inhalation, since this would be the principal mechanism of exposure to chemical warfare
agents. A detailed explanation of the human health effects of exposure to these agentsis given
in the FPEIS (U.S. Army 19883, Vol. 3, Appendix B); effects on animals are also discussed in

the FPEIS (U.S. Army 19883, Val. 3, Appendix O).

2.2.2 Chemical Munitions

The chemical stockpile at BGAD initially comprised 1.7% by agent weight of the total U.S.
chemical stockpile. This percentage has changed as JACADS and DCD have destroyed a portion
of the stockpile. As shown in Table 2.2, the BGAD inventory includes nerve agents GB and VX

and the mustard agent H contained in three munition types (M55 rockets, 155-mm projectiles,

and 8-in projectiles). There are two munition configurations in storage at BGAD:
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2-6 The Proposed Action

Table 2.2 Chemical munitions stored at the
Blue Grass Army Depot

Type of item? Typeof agent  Total agent weight
(Military designation) fill (tons) for all items
Rocket (M55) Agent GB 276.68
Rocket (M55) Agent VX 88.67
155-mm projectile Agent H 90.63
(M110)

155-mm projectile Agent VX 38.45
(M121A1)

8-in. projectile Agent GB 28.83

Total for BGAD 523.26
stockpile

& Military designation numbers are shown in parentheses bel ow the item type.

* Rocket: A weapon consisting of achemical agent warhead [with fuze and burster
(containing dispersing explosives)] and an attached solid-fuel rocket motor (propellant).
The rockets in the chemical weapons stockpile are stored inside individual fiberglass tubes,
which also would serve as the launching and firing tube if the rockets were to be deployed.

* Projectile: A weapon designed to be fired from a cannon, but without propellants attached.
Chemical weapons stockpile projectiles contain dispersing explosives. The projectiles
stored at BGAD are designed for breech-oading. That is, for artillery with the load, lock,
and fire mechanism at the rear of the barrel or firing tube.

The chemical weapons (munitions) to be destroyed at BGAD al consist of ametal casing
containing the chemical agent. Some of these munitions also contain propellant and an
explosive and a burster for chemical agent dispersal; however, not al of the projectiles stored
at BGAD are explosively configured. Figure 2.2 shows schematic illustrations of each munition
type. Additional information about each type of munition can be found in the FPEIS (U.S.
Army 1988a, Val. 3; Appendix A).
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The Proposed Action 2.7

The explosives used to disperse the agent include tetrytol and Composition B4. Tetrytol isa
mixture of tetryl and trinitrotoluene (TNT). These explosives are also used in non—chemical
munitions. Although these explosives are powerful, they are relatively insensitive to heat or
shock.

A fuze assembly containing a more sensitive explosive compound, such as lead azide, must
be used to detonate the explosives listed above. Fuzes are mechanical devices that include a
variety of safety mechanisms to protect the explosives from accidental detonation.

The munitions in the stockpile at BGAD were designed to function with a propellant which
fired or launched the weapon. The propellants are designed to generate large quantities of
gaseous products through rapid burning. The propellants are relatively insensitive to shock and
heat and must be ignited by a small charge of black powder or pyrotechnic material. Together,
explosives and propellants comprise a category of materials known as “energetics.”

As aresult of concerns regarding the integrity of M55 rockets — containing chemical agent
fill, explosives, and propellants — stored at five locations throughout the United States,
including BGAD, the Army has conducted a number of studies to audit and evaluate the safe
storage life for the rockets. First, the Army conducted an independent evaluation of the M55
rocket inventory in 1985 to provide an assessment of the then current condition of the rocket
stockpile and its degradation trends (U.S. Army Material Systems Analysis Activity 1985).
Samples of rocket components (including the M28 propellant that fuels the rocket motors) were
taken and analyzed by several laboratories. It was concluded that the stabilizing agent (a
substance that is added to the propellant to control its decomposition) in the rocket motors was
not seriously deteriorated from the manufactured condition and will remain effective for at |east
another 25 years of storage (i.e., until 2010). Results of this M55 rocket assessment program
were incorporated into the CSDP programmatic risk analysis, and the probability of
spontaneous ignition of the propellant during transport and destruction operations was found to
be negligible.
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Fig. 2.2. General diagram of a projectileand rocket. Source: ACWA DEIS (2001),
Fig. 3.1-2.
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Since the 1985 M55 rocket assessment program was completed, additional work has
been done to review the condition of the M55 rockets and determine the expected safe storage
life. In June 1990, Hercules Aerospace Company, the manufacturer of the rocket propellant,
published areport that estimates the safe storage life at 25° C of the M 28 propellant to be
100 years (Landrum and Baczuk 1990). A 1994 report (U.S. Army 1994) focused on the rate
of deterioration of the propellant found in the M55 rockets. Technical experts, including the
manufacturer of the propellant, derived two separate methodologies for estimating the
remaining storage life of non-leaking M55 rockets. The most conservative model, one proposed
by the propellant manufacturer, estimated there is less than a one-in-a-million chance that a
rocket will autoignite before the year 2013.

The report cautioned that its conclusions are currently limited to non-leaking rockets
because there is some evidence that rockets exposed to chemical agent could have shorter
storage lives. The report noted that more data should be obtained to gain additional confidence
in the estimate because original samples may not represent all storage locations. It further stated
that an investigation is needed to see whether propellant exposure to chemical agent increases
the rate of stabilizer depletion. This issue was addressed in another Army report (U.S. Army
1996). The Army plans to address these issues further as part of its Enhanced Stockpile
Assessment Program. In addition, the National Defense Authorization Act of FY 91 and the
corresponding House Bill, H.R. 4739 (Sec. 173) required the Secretary of Defense to develop a
plan setting forth the corrective actions the Department of Defense would performif the
chemical weapons stockpile of the United States began an accelerated rate of deterioration (or
experienced any other event that called into question its continued safe storage) before a
comprehensive full-scale chemical weapons destruction capability is developed. In response,
the U.S. Army Materiel Command (AMC) prepared a contingency plan (AMC 1996)
addressing thisissue.

2.2.3 Storage Configurations

All chemical agent/munition storage at BGAD is maintained within a chemical storage
area at which extensive security precautions are taken to control entry and egress. All chemical
munitions are stored inside 45 concrete earth-covered structures (igloos) in the north-central
portion of the depot; there are four additional igloos in the chemical storage area used for
storing materials, supplies, metal parts, equipment, and hazardous waste.

The storage igloos are designed to protect the munitions from blast and shrapnel if a
neighboring igloo were to detonate. A lightning protection systemis provided for each igloo.
Theigloo floors can be decontaminated in the event of a spill or leak. Igloos are designed to
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2-10 The Proposed Action

prevent water entry. Aisles are maintained so that units in each stack can be inspected,
inventoried, and removed for maintenance as necessary.

Munition storage configurations are generally suitable for transport during wartime.
These configurations include boxes, drums, protective tubes, or metal overpacks, and al are on
pallets. Aisles between pallets are maintained so that unitsin each stack can be inspected,
inventoried, and removed for transportation or maintenance as necessary.

2.2.4 Continued Maintenance, Handling, and Inspection

Storage and maintenance of chemical munitions and containers is overseen by the
SBCCOM. Oversight consists of those actions necessary to ensure availability of a chemical
deterrent for national defense and to ensure continued safety in storage.

Routine activities associated with chemical agent storage consist of periodic inspection,
surveillance, and inventorying of the munitions, as well as of the storage facilities. When
inspected, both the munitions and the storage structure are visually examined, and the air inside
theigloo is monitored for the presence of agent.

As part of the monitoring program, the igloos are checked periodically to detect leaking
items and prevent hazardous releases of agent. If an agent leak that approaches the stack
emission standard is detected, afiltration system would be placed immediately on the rear vent
before overpacking the leaking munition. Procedures in place have successfully detected and
controlled the leaks in a timely manner without endangering the public or the installation
personnel.

In accordance with Army regulations, three basic types of storage inspections are
performed:

1. Storage monitoring inspections in accordance with Supply Bulletin 742-1, which
include monitoring, entry, and visual inspection of the entire lot in the storage site,
are performed at least quarterly.

2. Magazine structural inspections are required annually. The focus of magazine
inspection is the condition of the magazine walls, doors, ventilators, and lightning
protection systems, as well as contents.

3. Magazine monitoring consists of testing the magazine atmosphere for agent
contamination. Tubing installed through the headwall of the magazine is connected
to detectors (see Sect. 4.26.5).
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In addition to Army inspection requirements, depending on the item stored, magazines
are monitored quarterly, monthly, or weekly in accordance with applicable Commonwealth
regulations. Magazines containing M55 rockets are monitored at |east weekly.

2.2.5 Treatment of Leaking Munitions

A few of the stored munitions (mostly M55 rockets) have begun to leak. All igloos
containing rockets are monitored at least weekly. Non-leaking rockets which contain agents
from production lots which are associated with an increased risk of leaking are housed in three
igloos and monitored every duty day. Two igloos are dedicated to containing munitions which
have actually leaked and which have then been overpacked as described below.

L eakers are detected through air monitoring and chemical analyses of the gases which
are collected. When agent is detected in an igloo, special procedures are followed to
(1) identify the specific munition that is leaking; (2) remove the leaking munition from its
original storage configuration; (3) decontaminate as appropriate the individual munition,
adjacent munitions, and other contaminated areas; and (4) place the munition into a steel
overpack designed to provide a high level of assurance of agent vapor containment, even if the
munition were to continue to leak. Overpacked munitions that are known to be leaking are then
transported to and stored in one of the two special leaker igloos.

2.3 GENERIC DESTRUCTION FACILITY REQUIREMENTS

2.3.1 Site Selection and Preparation

The proposed site for the BGAD facility, labeled A in Fig. 2.3, isin the north central
portion of the depot. The distance to the primary BGAD facilitiesin the Administration Areais
about 4.5 miles (Fig. 2.3).

A buffer area around the proposed site would exist as defined by the Public Access
Exclusion Distance. This distance is defined as the greater of the fragmentation hazard distance
or the 1% lethality distance (DA Pam 385-61). Personnel not directly associated with
demilitarization operations would be excluded from the buffer area defined by this distance or
provision would be made for their protection or evacuation.
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2-12 The Proposed Action

The area topography consists of undulating terrain with a maximum slope of 13%.
Construction of the proposed BGAD facility would involve small amounts of excavation and fill
work. Leftover construction debris would be transported to a commercial disposal site.

The drainage system would be designed to divert surface runoff from the site of the
proposed facility to prevent erosion and surface water accumulation on the site. Clearing,
grubbing, and earthwork would be required. The land isrelatively level. An unlined
sedimentation basin would be devel oped for use during construction, but no detention pond
would be used for stormwater drainage. A detailed description of the soils and terrestrial biota
that could be affected is presented in Sect. 4. All destruction alternatives would require clearing
at least 25 acresfor the facility. Additional area may be needed for construction operations.

Thelack of frequent low-altitude military aircraft operationsin the airspace over
BGAD minimizes the likelihood of aircraft crash damage to the proposed facility. Low-altitude
U.S. Air Force radar bombing/scoring flights were cancelled approximately 10 years ago,
further reducing the probability of aircraft damage to the proposed facility. The proposed site
meets the criteria set by the Nuclear Regulatory Commission (NRC) for distance from airports
and federal airways.

In addition to the proposed site, the NEPA analyses consider the use of an alternative
site, labeled B in Fig. 2.3. The proposed site (A) and the alternative site (B) were selected
initially by the use of criteriafor safety and compatibility with existing BGAD operations. For
each site, minimum safety distances between facilities handling explosive materials must be
maintained in accordance with Army regulations, and interference with existing operations
must be avoided. Since the location of Sites A and B are relatively fixed, adjacent igloos
containing conventional munitions would require reduction in the amount of conventional
munitions that could be safely stored. These reductions could be as much as 2.5 million pounds
of class 1.1 explosives for Site A and 15.9 million pounds of Class 1.1 explosives for Site B.
Thetotal land area disturbed for construction of a destruction facility at either site isindicated
inTable2.3.

2.3.2 Support Facilities, Utilities, and Access Roads
Provision of support facilities, utilities, and access roads are required for each

aternative, and the Army has developed plans for supporting those requirements. See
Section 3.1.3 for more detailed information.
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Fig. 2.3. Location of alternative sites and road access corridorsidentified for the

proposed chemical weapons destruction facility at the Blue Grass Army Depot.

(Adapted from Fig. 7.3-1 of the ACWA EIS)
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Table 2.3. Estimated land area disturbed for construction of a
chemical munitions destruction facility at BGAD
Area disturbed (acres)

Construction Activity Proposed Area A Alternative Area B
Destruction facilities (includes all 25 25
construction disturbance except the
following)
Wastewater treatment plant 1 1
Transmission lines (69-kV)?

Towers and conductor stringing <1 <1

Right-of-way clearing 20 18
Communication cables’ 4 2
Gas pipeline® 10 11
Water pipeline® 5 7
Parking lots 4 4
Access Road®

Option 1 28 22

Option 2 25 19

Option 3 18 7
Maximum possible area disturbed® 95 88

#Transmission line would be on wooden single pole structures spaced about 320-ft (98-m) apart; each
tower and conductor stringing site would disturb 900-ft2. A 100-ft corridor would be cleared of trees and shrubs
for aright-of-way.

PCommunication cables would require a maximum right-of-way width of 15-ft.
of-way VT/%;SF dagg (\fvgtﬁt%gel ine construction would require a 60-ft-wide right-of-way. Entire right-

d . .
A f dist d t take int th i st d d
i S 6L ST R S et L A R TR nang

location of an access road were assumed. Option 1 = access road from west entrance anng existing roadways.
Option 2 = new access road from west BGAD entrance going north to Route 2. Option 3 = access road from
north boundary to BGAD.

®Total disturbance assuming Option 2 is selected. Unit conversion: 1-acre - 0.4-ha.

Source: Table 7.3-2, ACWA DEIS, 2001.

Support facilities. The support complex at the proposed plant site or at the alternative
sites would include showers and locker rooms, a lunch/conference room, storage rooms, and
offices. Other support facilities, whose land requirements are shown in Table 2.3, are off the
plant site. They include:
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e anew access road to the selected site (see below);

» anew parking areaimmediately inside the installation boundary and next to the new access
road (see below);

e anew access contral building for controlling traffic into the installation and housing the
guard post for entry to the chemical demilitarization facility and a storage trailer for gas
masks (see below);

» anew warehouse for spare parts, disturbing approximately 4.9 acres, to be located along
Route 12 north of Lake Vega;

» anew dectrical substation, water tank, and pump house to be just east of the plant (see
below);

* anew laundry facility to clean non-agent contaminated clothing, disturbing approximately
0.5 acres, to be located along Route 12 north of Lake Vega;

» anew vehicle storage facility, disturbing approximately 4.6 acres, along the south side of
AreaF to house trucks, forklifts, and a battery changing station; and

* anew sewage treatment plant to be constructed next to Muddy Creek near Route 3 on the
installation.

Utilities. The utilities to support demilitarization operations include water; natural gas,
diesd fuel, and fud oil; electric power; communications; sewage treatment; and storm water
drainage (during construction only). The installation is currently evaluating plans to privatize
the provision of water, sewer, and electrical services. The Army hasidentified potential routes
for constructing supply lines for electric power, water, natural gas, and communication. These
routes could serve either the proposed Site A or the alternative Site B. The land requirements
for these routes are shown in Table 2.4.

Water. Facility requirements for potable and process water would be withdrawn from an
existing main and tie in. The source of fresh water at theinstallation is Lake Vega A new,
ground- level 500,000-gal water storage tank would be constructed to supply water for
personnel, fire fighting, and to supply water during periods of peak facility demand and, thus,
minimize peak water withdrawals from the water source.

Natural Gas. Natural gaswould be supplied to the facility by a new pipeline to extend
from an existing 8-in. main. This pipeline would run through the middle of the installation and
connect with off-site pipelines on the eastern and western boundaries of theinstallation. It is
estimated that approximately 12 acres of land might be disturbed for construction of onsite gas
transmission and service lines. The portions of the pipeline on the installation would be
designed, installed, and maintained by the Delta Natural Gas Company contingent upon the
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Government purchasing optimum quantities of gas. Distribution piping for natural gas would be
installed in the vicinity of the destruction facility and its support facilities. A natural gas
metering and regulating station would also be required.

Communications. The existing communication trunk lines serving BGAD do not have
adequate spare capacity to support the proposed facility. Therefore, a new trunk line would be
installed from alocation south of the main entrance at BGAD to the administration area. From
the administration area to the facility site, about 3 miles of new underground cable would be
installed.

AccessRoad. A new road would be constructed to transport construction equipment to
the selected site, to transport workers between parking areas and the selected site on shuttle
buses, and to remove solid waste (hazardous and nonhazardous) from the facility. Three
aternative routes for these roads (and parallel utility corridors) have been identified and are
assessed in this document. The first two alternative routes (labeled option 1 and option 2 on
Fig. 2.3) would be constructed running in a west-east direction between U.S. Highway 25 and
an existing on-post road (Route 2) and then north and east to the selected site. The third
aternative route (labeled option 3 on Fig. 2.3) would be approximately 1.5 milesin length and
would be constructed running in a north-south direction between Kentucky Highway 52 and
Route 2 immediately to the southwest of the existing chemical storage area. Approximately
0.8 mile of roadway would be upgraded and widened to 40 ft, meeting Commonwealth of
Kentucky standards, to provide access to and emergency evacuation from the proposed facility.
In addition, a new road would connect the existing chemical munitions storage yard with the
proposed site; this road would be designed to withstand the weight of the munition-laden
vehicles. Roads in the chemical agent storage area would be upgraded and widened to support
the relatively heavy vehicles required for agent transport. The total land area disturbed for
construction of the new access road, the new parking area (see below), and Route 2 upgrades
areindicated in Table 2.3.

Electrical Power Substation and Power Lines. The existing electrical distribution
system for BGAD does not have the capacity to support the proposed facility. New service
connections would be made to existing power lines of the Kentucky Utilities Company, with
approximately 1.25 miles of overhead 69 kV power lines. As many as two new electrical
substations with redundant transformers would also be constructed. They would connect with a
new CSDP plant substation no closer than public traffic route distances to the explosive
enclosures. Two 4,160-volt buried power lines would be installed to connect the substation to
the proposed facility. Power would also be provided to the parking area, the fire and potable
water supply pumphouse, and other equipment located in these areas as well asthe PSB. A
separate power supply would be furnished to the sewage treatment facility, the vehicle storage
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facility, the laundry, and the access control building. It is estimated that approximately 20 acres
might be disturbed for construction of the electrical substation and associated power lines.

Personnel Support Building. A building would be constructed to house the
administrative functions of the facility.

Parking. In addition to an employeel/visitor parking lot, with a capacity of
40 automobiles and five buses, that would be constructed adjacent to the proposed process
support building and entry control facility on the south side of the site, alarger parking area
would be constructed near the new gate to BGAD adjacent to the new access road along either
U.S. Highway 25 or Route 52; this parking lot would have a capacity of approximately
440 cars and five buses (see Fig. 2.3). Additional parking space would be in the main BGAD
administration area.

Waste Transfer Area. A waste transfer areafor solid wastes from the proposed facility
would be constructed to provide space for dumpsters for RCRA and non-RCRA wastes
awaiting transport to an approved disposal location.

Waste Water. A new sewage treatment plant would be constructed near the facility next
to Muddy Creek near Route 3 on the installation. The wastewater to this plant would consist of
effluent from facilities such as bathrooms, showers, and laundries. The effluents from the
sewage treatment plant would be approximately 17,000 gal per day of liquid effluents. The
treatment plant would use approximately 1,140 ft* per minute from emergency diesel
generators while operating if electric power islost. No hazardous material of any type would
be discharged into this system (i.e., the destruction process itself would not produce any
wastewater).

2.3.3 Waste Management

Construction and operation of a chemical munitions destruction facility using any of the
technologies (incineration or alternative technologies) being considered for implementation at
BGAD would produce hazardous and non-hazardous solid and liquid wastes. The BGAD
destruction facility operations, including waste management, would comply with all applicable
federa, state, local, and Army regulations for air and water quality, solid waste, hazardous
waste, and noise.

The Commonwealth of Kentucky has been delegated authority to oversee the federal
programs for air and water quality and for most hazardous waste management requirements,
including those associated with the Hazardous and Solid Waste Amendments of 1984. Kentucky
should have full authorization to oversee al aspects of the Hazardous and Solid Waste
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2-18 The Proposed Action

Amendments of 1984 before the issuance of a permit for destruction of the chemical weapons
stockpile stored at BGAD. Kentucky adheres to the National Ambient Air Quality Standards
(NAAQS) for the prevention of significant deterioration (PSD) of air quality.

2.3.4 Schedules

Whatever technology is selected, construction would begin upon issuance of required
environmental permits (RCRA, air) from the Commonwealth of Kentucky and the U.S.
Environmental Protection Agency (EPA) , aswell as any local zoning ordinances. The
permitting process for afacility to destroy the chemical weapons stored at BGAD is being
supported by the Kentucky Environmental Working Integrated Process Team (WIPT). The
mission of the Kentucky Safety/Environmental WIPT isto facilitate/expedite the permitting
process for the safe elimination of chemical weapons stored at BGAD. The Kentucky WIPT is
co-chaired by representatives of PMCD and PMACWA and with full voting membership also
including BGAD, BGCA, the Kentucky Department for Environmental Protection (KDEP), the
Madison County Fiscal Court, and the U.S. EPA Region 4. The permitting processis estimated
to take a minimum of two years

Whatever technology is selected for destroying the chemical weapons stored at BGAD,
there are certain common programmatic activities that would be pursued, including the
construction of certain technology neutral infrastructure facilities (see Section 3.1.3),
construction of plant facilities for the selected technology, systemization (i.e., trial burns or
system validation and system checkout), and operations. The technology neutral facilities may
be initiated prior to the selection of the technology since they would be needed regardless of
which technology is selected.

Construction of the baseline incineration technology is projected to require 34 months, as
would the neutralization/SCWO aternative. Construction of the neutralization/SCWO/GPCR
aternativeis projected to require 29 months, and the electrochemical oxidation alternative
would require 30 months (ACWA, TRD, 2001).

Systemization includes preoperational checkout, training, and integrated systems
operation under mock conditions with simulated munitions filled with surrogate chemicals.
Systemization would be used to ensure that systems are operating as designed prior to
operations. For the baseline incineration alternative, systemization (also including trial burns) is
projected to take 18 months but would start several months prior to the end of the construction
phase. For the non-incineration alternatives, systemization (also called preoperational testing)
would begin following facility construction and is projected to last between 8 and 15 months for
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the neutralization/SCWO aternative and 14 months for the neutralization/SCWO/GPCR and
for the electrochemical oxidation aternatives (ACWA TRD, 2001).

Operations are projected to require 22 months for the baseline incineration alternative,
based on a 24 hr/day, 6 day/week operation, followed by closure of the facility. For the
non-incineration alternatives, operations are projected to require 18.6 months for the
neutralization/SCWO aternative (based on a 12 hr/day, 6 day/week operation, 46 weeks per
year), 15.5 months for the neutralization/SCWO/GPCR alternative, and 15.5 months for the
electrochemical oxidation alternative (ACWA, TRD, 2001).

2.3.5 Future Use

In addition to the directive to destroy the U.S. stockpile, Public Law 99-145 also
mandates the dismantling and destruction of the demilitarization equipment and buildings upon
completion of the stockpile destruction activities. However, in November 1989, the House and
Senate Appropriations Committee of Conferees, in Title VI of the 1990 Defense Appropriations
Conference (DAC) Report 101-345, Chemical Agents and Munitions Destruction, Defense,
directed the Army to investigate and report on the feasibility and desirability of using chemical
weapons destruction facilities for other purposes after the stockpile is destroyed.

The proposed incineration facilities were found to be not well suited for many of the
possible uses that were investigated, and concluded that “continued use of thisfacility after
completion of its primary mission at LBAD (Lexington Blue Grass Army Depot, now BGAD)
is not recommended.” The Army currently intends to dismantle and close the BGAD facilities
at the completion of destruction activities. Closure and decommissioning of the BGAD facility
isaddressed in Sect. 4.24 of thisDEIS.

In October 1999, Congress modified federal law to remove the above prohibition if the
state in which the chemical demilitarization facility (CDF) islocated permitsit. As aresult, the
Army is now studying the feasibility and cost-effectiveness of using the CDFs to destroy the
NSCM that is also stored at the same location. The Army is not considering moving NSCM
among CDF locations, nor is consideration being given to destroying buried NSCM that might
be exhumed in the future (U.S. Army 2000).

The Army hastasked Mitretek Systems of McLean, Virginia, to conduct this
independent study to determine the technical, cost, schedule, public acceptance, and
environmental permitting issues associated with processing NSCM items that are collocated at
the stockpile destruction sites. The results of this evaluation will be compared to the technical,
cost, schedule, public acceptance, permitting, and environmental issues associated with
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2-20 The Proposed Action

processing NSCM items in the transportable and other treatment systems that are being
developed by the DOD Program Manager for NSCM.

The study was conducted in two stages. Stage 1 involved an initial screening of the
feasibility of using the CDFsto destroy NSCM stored at that location. The initial screening
considered technical compatibility with the CDF and schedule compatibility with the 2007
CWC deadline, aswell as an initial assessment of the political/public outlook regarding the
acceptability of the Army implementing such a destruction activity (U.S. Army 2000). Stage 2
of the analysis is addressed in detail those items and facilities selected in the Stage 1 screening
analysis. Stage 2 of this study recommended that the BGAD facility be used to destroy four
NSCM items (two Department of Transportation bottles containing mustard agent, one ton
container with agent GB, and one Department of Transportation bottle containing agent VX)
stored at BGAD (PMCD 2001).

2.4 ON-SITE HANDLING AND TRANSPORTATION

The destruction process would begin with handling and loading of the munitions at the
storage igloos in the existing storage area in preparation for their transport to the proposed
facility. A multistep process would be designed to ensure safety. Munitions would be
transported in on-site containers (ONCs) which would provide agent containment. Detailed
procedures would be developed for handling of munitions and transportation.
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3. DESCRIPTIONS OF ALTERNATIVES

3.1 INTRODUCTION

This chapter describes the alternatives being considered for destroying the stockpile of
chemical weapons at Blue Grass Army Depot. Asrequired by NEPA, the no action alternative
is presented to establish a basis for comparison even though it is not a viable aternative
because its implementation is precluded by Public Law 99-145. Section 3.2 presents the four
alternative destruction systems: baseline incineration, neutralization with supercritical water
oxidation (SCWO), neutralization with gas phase chemical reduction and transpiring wall
SCWO (GPCR/TW-SCWO), and electrochemical oxidation (el ectrochemical oxidation
technology). Section 3.3 presents the specific process operations that make up the destruction
systems. Section 3.4 presents the resource requirements and the routine emissions and wastes
from the individual destruction systems. Section 3.5 presents the no action alternative. Section
3.6 presents a summary comparison of potential impacts of all considered alternatives.

The information presented on the technol ogies proposed by U.S. Army ACWA
program is derived from the ACWA Technology Resource Document (TRD) (AWCA 2001a).
These technologies are currently under further development. Any available information
concerning substantial changes in the technology descriptions will be incorporated prior to
publication of the final version of thisEIS.

All the alternative destruction systems provide for the complete destruction of the
chemical weapons stockpile at BGAD. The systems accomplish this destruction by using the
following interrelated processes: opening the weapons; treating/disposing of the agent,
energetics, metal parts, and dunnage; and controlling pollution. The following definitions are
employed in discussing the alternatives.

Installation: The Army depot where the chemical weapons stockpileis stored. This
term includes both chemical weapons and non-chemical weapons areas. It is the entire parcel of
land owned by the Army.

Site: The location on the installation where the chemical weapons stockpile is stored
and the location where the destruction structure would be built.

Facility: The structure to be built at the site to implement stockpile destruction.

System: A complete approach to weapons destruction that includes disassembling a
munition, destroying agent and energetics, treating component parts (e.g., metal and dunnage),
and managing and disposing of effluents. Each system may potentially be considered an
alternative action under NEPA.

3-1
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3-2 Descriptions of Alternatives

Process. A category of activity that contributes to atotal system. The process
categories are munitions access, agent treatment, energetics treatment, dunnage treatment,
metal parts treatment, and effluent management/pollution controls.

Technology: The technique or techniques for accomplishing each process. There may
be more than one technology involved in a process. In addition, the same (or a similar)
technology may be used in multiple processes.

Figure 3.1 illustrates the hierarchy of use of these termsin this analysis.

3.1.1 Processes Required for Chemical Weapons Destruction

Each of the alternatives being considered for destruction of the munitions and chemical
agent stored at BGAD are designed to accommodate four categories of materials: agent,
energetics, metal parts, and dunnage (materials including wooden pallets and boxes, metal
straps, and packaging are collectively called dunnage). The major processes being considered
to accomplish this task using any of the incineration or alternative technologies areillustrated
conceptualy in Fig. 3.2. The first step, munitions disassembly (i.e., opening the munition), is
common to each of the technologies being considered, although some modifications of the
baseline process have been proposed, based on the experience gained at JACADS.

After the munitions are disassembled, the components can be separated into materials
streams for processing. The materials streams are energetics, agent, metal munition bodies, and
dunnage. Destruction of these material streamsis addressed in process-specific sections for
each alternative: baseline incineration (Sect. 3.2.1), neutralization with SCWO (Sect. 3.2.2),
neutralization with GPCR/TW-SCWO (Sect. 3.2.3), and electrochemical oxidation
(Sect 3.2.4).

In addition to the primary waste streams, there would be technol ogy-neutral and
process-specific secondary wastes. The technology-neutral secondary wastes would include
demilitarization protective ensemble (DPE), spent decontamination solution (SDS), and tools.
For incineration, these secondary wastes include liquid brine salts from the pollution abatement
system (PAS), incinerator residues, and charcoal from charcoal filters. The secondary ACWA
wastes include spent carbon, solid brine salts, and charcoal from charcoal filters. The
secondary wastes would be disposed of off-site in accordance with all applicable regulations
(see Sects. 3.4.2 and 4.6).

3.1.2 Containment Structure and Facility Size

The destruction of the chemical weapons stockpile at BGAD would take placein
structures designed to prevent release of chemical agent to the environment. Disassembly and
disposal of energetics would be carried out in an explosion containment area. The overall
structure would be designed for agent containment using features such as air locks and negative
differential air pressure. Gases from the ventilation systems would pass through a series of
filters, and process gases would pass through a system to minimize pollutants before being
released from the structure.
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Chemical Munitions at Blue Grass Army Depot
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Figure 3.2. Generic processesfor destroying the Blue Grass Army Depot stockpile.

The main building would be constructed of noncombustible materials with a concrete
structural frame and a low-slope concrete roof. This building would contain equipment and
systems for munitions disassembly, processing of contents and components, and pollution
abatement. There would also be a separate chemical analysis laboratory and buildings
for support of personnel and maintenance.

The facility footprint would require approximately 25 acres. Additional area may be
required for construction operations. With storm-water management and upgrade of access
roads and utilities, up to 95 acres may be disturbed.
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Descriptions of Alternatives 3-5

3.1.3 Technology Neutral Infrastructure Projects

The Army has determined that improvements to the BGAD infrastructure must be made
to support the destruction of the chemical weapons inventory. These improvements are
technology neutral, i.e., they would be needed by whichever aternative destruction systemiis
built at BGAD. Although the installation is preparing separate NEPA documentation for these
facilities, they areincluded here for completeness.

3.1.3.1 Gas service line

Natural gaswould be supplied by a new pipeline to extend from an existing 4-in. main.
The existing offsite pipeline runs outside the eastern boundary of the installation. It is estimated
that approximately 12 acres of land might be disturbed for construction of onsite gas
transmission and service lines. Distribution piping for natural gas would beinstalled in the
vicinity of the destruction facility and its support facilities (see Sect. 2.3.2 and Fig. 2.4).

3.1.3.2 Communications service line

The existing communication trunk lines serving BGAD do not have adequate spare
capacity to support destruction activities. Therefore, a new trunk line would be installed from a
location south of the main entrance at BGAD to the administration area. From the
administration areato the facility site, about 3 miles of new underground cable would be
installed (see Sect. 2.3.2 and Fig. 2.4).

3.1.3.3 Access road to the site

A new road would be constructed to transport construction equipment to the selected
site, to transport workers between parking areas and the selected site on shuttle buses, and to
remove solid waste (hazardous and nonhazardous) from the destruction facility. Three
alternative routes for these roads (and parallel utility corridors) have been identified and are
assessed in this document (see Sect. 2.3.2 and Fig. 2.4). In addition, approximately 0.8 mile of
existing roadway would be upgraded and widened to 40 ft, meeting Commonweal th of
Kentucky standards, to provide access to and emergency evacuation from the destruction
facility. In addition, a short, new road would connect the existing chemical munitions storage
yard with the selected site. Roads in the chemical agent storage area would be upgraded and
widened to support truck transport of the munitions to the destruction facility. The total land
areadisturbed for construction of the new access road, parking areas, and upgrades of on-site
roads would be up to approximately 32 acres.

3.1.3.4 Electrical substation power service

As many astwo electrical substations with redundant transformers would be
constructed. They would connect with anew CSDP plant substation no closer than public

© 00 N O U~ W NP

A DA D DB W W W W W WWWWWNDNDDNDNDDNDNNDNDDNDNDERRPRERIERERRIERERLPRLPRLPR
W N PO © 00 NO O D WNPEP O O WNO OO B WDNEP O OOWSNOOG™MWDNPRER O



3-6 Descriptions of Alternatives

traffic route distances to the explosive enclosures. Power to these substations would be supplied
from existing power lines of the Kentucky Utilities Company, with approximately 1.25 miles of
overhead 69 KV power lines. Two 4,160-volt buried power lines would be installed to connect
the CSDP substation to the destruction facility (see Sect. 2.3.2 and Fig. 2.4). The installation
currently plans on privatizing the provision of electrical services.

3.1.3.5 Personnel support facility

A building would be constructed to house the administrative and oversight functions of
the destruction facility when in operations and to serve as a management facility during
design/construction and systemization. It is anticipated that the building would have
approximately 12,800 ft? of office facilities.

3.1.3.6 Personnel support facility parking

In addition to an employee/visitor parking lot, with a capacity of 40 automobiles and
five buses, that would be constructed adjacent to the proposed process support building and
entry control facility on the south side of the site, alarger parking area would be constructed
near the new gate to BGAD adjacent to the new access road along either U.S. Highway 25 or
Route 52; this parking lot would have a capacity of approximately 440 cars and five buses.
Additional parking space would be in the main BGAD administration area (see Sect. 2.3.2 and
Fig. 2.4).

3.1.3.7 Sedimentation basin

A sedimentation basin would be constructed for use during the construction period. The
basin may be lined with compacted gravel but would not have aplastic liner.

3.1.3.8 Waste transfer area

A waste transfer areafor solid wastes from the proposed facility would be constructed
to provide space for dumpsters for RCRA and non-RCRA wastes awaiting transport to an
approved disposal location.

© 00N O O~ W NP

W oW W WWwWNNNDNRNNNNNDDRRERERRRR R R R R
OB ONPFPR OO© O®NO0 0 R ONRLOSOOW o~ O™ WN R O



Descriptions of Alternatives 3-7

3.2 DESTRUCTION SYSTEMS
3.2.1 Baseline Incineration

A basdline incineration system is currently being operated at DCD (formerly Tooele
Depot, South) near Tooele, Utah. A baseline incineration system on Johnston Island in the
Pacific Ocean, the Johnston Atoll Chemical Agent Destruction System (JACADS), completed
destruction of the Johnston Island stockpile in November 2000.

For all technologies considered in this EIS (i.e., baseline incineration and non-
incineration technologies), the munitions (projectiles and rockets) would be transported to the
destruction facility in on-site containers (ONCs), an explosion and impact resistant package
hauled by tractor-trailer rig.

After disassembly, the metal munition bodies and chemical agent are thermally treated
in different types of incinerators (see Fig. 3.3). Destruction takes place within a two-story
structure designed to contain any leakage of the agent. The nerve and mustard agents and
energetics are separated from the metal parts within that structure. The energetics would be
disposed of on-site in arotary-kiln deactivation furnace(DFS) that is contained within a
reinforced, explosive-containment structure. Liquid agent is transferred to the liquid-injection
incinerator for destruction. Metal parts, which may contain residual chemical agent, are treated
in aroller hearth metal parts furnace (MPF). Contaminated dunnage is size-reduced before
incineration. In addition to the primary chamber, all of the incinerators have a secondary
chamber to destroy any residual agent or other organic compounds not incinerated in the
primary chamber. See Appendix D for more detailed process information. Appendix C contains
information about the Army’ s experience with incinerating chemical agents.

The lessons learned from operating two baseline incineration facilities suggest that
BGA D-specific changes should be made in the baseline incineration systems. Prompted by
operating difficulties encountered at JACADS and TOCDF, the incinerator designated for
dunnage would be eliminated.

Scrubbers, high efficiency particulate air (HEPA) filters, and charcoal filters are used
to control emissions to the air. The primary waste materials from the system consist of scrubber
brines, incinerator residue (ash and slag), and charcoal from charcoal filters. After treatment,
which may be required to reduce leaching of heavy metals, the brines, incinerator ash, and slag
would be disposed of in a permitted treatment, storage and disposal facility (TSDF).

Ventilation exhaust air from potentially contaminated areas of the MDB and the CHB
would be filtered extensively before being discharged. In addition, a PASfiltration system has
been devel oped for the incinerator exhaust gases. The purpose of the PAS Filter System (PFS)
isto improve the performance of the pollution control equipment by further reducing low level
emissions of products of incomplete combustion (PICs) and metals.

The PFS consists of an inline gas burners, cooling systems, and six filter units (one
each for the LIC and the MPF, two for the DFS, and two shared spares). Thefilter units are
rated at 12,000 cfm and are equipped with a prefilter, a high efficiency filter for particulate
matter (HEPA), two carbon bedsin series, and finally another HEPA filter. HEPA filters
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Descriptions of Alternatives 3-9

remove small particlesincluding trace metals emissions while the carbon filters remove any
organic compounds present in the gas stream.

To improve the adsorption of the filters the gas stream isfirst cooled before it enters
the PFS. Thisis accomplished by routing the brine from the scrubber towers through a series of
coolers. The cooled brine is then sprayed into the top of the scrubber, which in turn cools the
furnace exhaust. The last step in the conditioning of the furnace exhaust isincreasing the dew
point. Thisis done with the use of the inline natural gas burner. The burner raises the
temperature of the gas stream such that the gas stream is no longer saturated with water. After
the exhaust stream has been conditioned it passes through the filter unit to the induced draft
fans and finally to the stack.

Activated carbon filtration is an accepted method of removing hydrocarbon and similar
organic chemicals from air and gas streams. It is commonly used in petrochemical industries,
and it isthe preferred method for treatment of ventilation airflows in chemical weapons
facilities. Fixed-bed activated carbon filters have been used effectively in this capacity by the
CSDP for several years. Since complete agent destruction will occur during the incineration
processes, these activated carbon filter units are being incorporated as an additional safety
feature to further preclude the potential for a chemical agent release.

The ventilation and incinerator exhaust stacks would be monitored continuously for the
presence of agent. Carbon filter replacement would be rigorously controlled to protect the
workers and to prevent release of agent. The spent carbon from the filter units would be
incinerated in the MPF. Current plans are to dispose of the incinerated carbon residuein a
permitted hazardous waste landfill.

3.2.2 Neutralization with Supercritical Water Oxidation System

In the neutralization with SCWO system, proposed by General Atomics, the munitions
would first be disassembled using a process similar to that used by the baseline incineration
system (see Fig. 3.4).As Figure 3.4 illustrates, a modified baseline reverse assembly process
would be used to disassemble the chemical munitions stored at BGAD, with some differences
for projectiles versus rockets. For projectiles, the energetic materials would be removed, and
the agent would be accessed by cryofracturing the munition (the cryofracture processis not part
of the baseline system). For rockets, the baseline system would be used. Agent would first be
accessed using a punch and drain process. Then the rocket would be sheared to access the fuze,
burster, and propellant.

The mustard agent H and the nerve agents GB and VX would then be
neutralized/hydrolyzed with water (for H) and sodium hydroxide (NaOH) (for GB and VX) in
systems operated at 194°F and atmospheric pressure; energetics would also be
neutralized/hydrolyzed with a NaOH solution, in systems also operated at 194°F and
atmospheric pressure. Neutralization of H using water would be followed by a caustic wash
using NaOH. The energetics would also be chemically treated (neutralized), and the resulting
chemicals (hydrolysate) would be broken down by high temperature and pressure in SCWO
units.
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Figure 3.4. Schematic diagram of the Neutralization/SCWO System. Source:
Fig. 3.2-2, ACWA DEIS.
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Dunnage would be shredded, micronized, hydropulped, and neutralized/hydrolyzed.
Resulting hydrolysates would then be treated in separate SCWO units. Dunnage hydrolysate
would be added to energetics hydrolysate and treated in the same SCWO unit. Thermal
treatment would be used to treat metal partsto a 5X condition.

Additional detail is provided in Appendix G.

3.2.3 Neutralization with Gas Phase Chemical Reduction and
Transpiring Wall Supercritical Water Oxidation

For the neutralization with GPCR/TW-SCWO system, proposed by Foster
Wheeler/Eco Logic/Kvaerner, the munitions (projectiles and rockets) would first be
disassembled using a process similar to that used by the baseline incineration system (see
Fig. 3.5). For projectiles, the energetic materials would be removed and the agent would be
drained. Thiswould be accomplished using the baseline PMD and a Projectile Punch Machine
(PPM). For rockets, the baseline RSM would be used; however, it has been modified (MRSM)
for this application. Agent would be drained from the rockets via a punch and drain process.
Then the rocket would be sheared to access the fuze and burster. A tube cutter would be used
to section the fiberglass rocket firing tube just forward of the threads of the fin assembly, and
the fin assembly would be unscrewed to access the propellant. Propellant would be pulled from
of the rocket motor, size-reduced in a grinder, and durried.

Munitions casings and other hardware would be processed through the Continuously
Indexing Neutralization System (COINS ™). This system would be used to place munitions
casings and other solids in hanging baskets that are dipped in caustic baths to separate
energetics from metal parts, followed by spray washing.

The drained nerve agents (GB and V X) would then be neutralized/hydrolyzed by using
aNaOH solution in systems operated at 194°F and atmospheric pressure. Energetics would
be neutralized/hydrolyzed by using a caustic solution in systems also operated at 194°F and
atmospheric pressure. Mustard agent would be hydrolyzed using hot water; however, caustic
would be used later in the process. Hydrolysates would be treated in a TW-SCWO unit. TW-
SCWO differs from solid-wall SCWO (see Sect. 3.2.2) in that a boundary layer of clean water
is dispersed from the sides of the SCWO unit as a means of limiting corrosion and solids
buildup. TW-SCWO also differs from the solid-wall unit in that the TW-SCWO can treat agent
and energetic hydrolysates simultaneously.

Dunnage and metal parts (e.g., from COINS) would be treated using GPCR. GPCR is
athermal system operated at temperatures above 1,560°F that uses hydrogen in a steam
atmosphere to reduce organic compounds to methane (CH,), CO2, CO, and acid gases. The
system includes solids treatment in a thermal reduction batch processor (TRBP), which uses a
flame-heated batch evaporator to volatilize organic materials to the main GPCR reactor. The
TRPB would treat metal parts and dunnage to a 5X condition. A batch or continuous mode
TRBP may be employed, depending on the nature of the munitions being treated.

Additional detail is provided in Appendix G.
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Figure 3.5. Schematic diagram of the Neutralization/GPCR/TW-SCWO System.
Source: Fig. 3.2-3, ACWA DEIS.

3.2.4 Electrochemical Oxidation System

For the electrochemical oxidation system, proposed by AEA Technology/CH2MHILL
and referred to by the provider asthe Silver |1 process, the munitions (projectiles and rockets)
would first be disassembled using a process similar to that used by the baseline incineration
system (see Fig. 3.6). The process for munitions access differs dightly for M55 rockets and
M56 warheads, versus that for projectiles stored at BGAD. For the projectiles, the energetics
would be removed and the agent drained. For the rockets, first they would be punched and the
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Figure 3.6. Schematic diagram of the Electrochemical Oxidation System.
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agent drained, then they would be cut open using fluid jets and the energetics removed.
Following munitions access, treatment of agent and energetics from the various types of
chemical weaponsis largely independent of munition type and agent fill.

Fuzes and supplementary charges from all chemical munitions at BGAD would be sent
to adetonation chamber. The detonation chamber is athermally initiated, contained detonation
device that initiates the energetics by exposing them to heat.

Slurried explosive material from the chemical munitions (20% by weight) would be
sent to a number of holding tanks for feed to the SILVER Il reactor. Agent would be pumped
to abuffer area similar to the baseline TOX holding system.

Agents and energetics would be fed into separate SILVER I reactors. A 2-kW unit for
agents and a 12-kW unit for energetics were used during demonstration testing. SILVER 11 is
an aqueous electrochemical process that uses AgNO; in concentrated HNO,. An
electrochemical cell is used to generate areactive material (Ag®") that readily oxidizes organic
substrates. End products of this oxidation process are primarily CO, and water. Elements
present in the organic substrate, such as nitrogen, sulfur, or phosphorous, are oxidized to
nitrate ions, sulfate ions, or phosphate ions. Silver compounds (e.g., chloride) would be
recycled or recovered off-site, after which they may be returned to the process.
Electrochemical oxidation differs from the other non-incineration technologies evaluated in this
EISin that no secondary treatment is needed to address Schedule 2 compounds.

Metal parts and dunnage would be treated thermally. Solid secondary wastes (i.e.,
dunnage) would be size-reduced using two-stage shredders. Metal components, including
projectile bodies, would be thermally treated to a 5X condition, and dunnage would be
thermally treated in a batch rotary treater. All process off-gases would pass through a catalytic
oxidation unit and through carbon filters prior to release to the atmosphere.

Additional detail is presented in Appendix G.

3.3 PROCESS OPERATIONS

3.3.1 Removal from Storage

Before the storage igloos would be entered the interior would be monitored. The
munitions would then be monitored to determine if they are safe for transport. If unsafe
munitions were identified, they would be overpacked and made safe for transport.

The destruction process would begin with the removal of the munitions on pallets from
the storage igloos. Munitions would be transported to the chemical handling area of the
destruction facility in ONCs. All movement of munitions from the storage site to the
destruction facility would be within the boundaries of the munitions storage area and the
destruction facility site. Monitoring and movement would conform to all applicable safety
guidelines and regulations.
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3.3.2 Disassembly Process

With regard to the chemical weapons (projectiles and rockets) stored at BGAD, the
term disassembly refersto the steps taken to separate the chemical agent and energetics from
the metal casing and other metal parts. The first step of the disassembly process would beto
remove the energetics.

Based on the JACADS experience, it is difficult to remove the burster well and drain
the chemical agent from mustard-filled projectiles. The fuzes and bursters would be removed
by using two projectile/mortar disassembly machines (PMDs) to be installed in the MDB.
Energetic components (fuzes, bursters, and propellants) may be shipped to an appropriately
permitted off-site TSDF or destroyed on-site. Both options are addressed in the following
assessment of impacts. For baseline incineration, the second (and last) step of the disassembly
process for projectilesis draining the chemical agent into a holding tank.

Rockets would be drained first and then sheared into sections. The energetic
components would be removed from the sheared section. The energetics components may be
sent to the an appropriately permitted off-site TSDF or destroyed on-site. Both options are
addressed in the following assessment of impacts.

The neutralization and electrochemical systems would accomplish energetics removal
from projectiles at the beginning of the destruction process by using robotic reverse assembly,
which includes two steps shared with baseline incineration: (1) reverse assembly by removal of
the burster well to access the mustard agent, and (2) draining of the chemical agent. The
remaining steps of disassembly for the ACWA alternatives are to cut open the projectiles and
wash out the agent and energetics, or to freeze the munition/chemical agent in liquid nitrogen
and fracture the frozen assembly.

3.3.3 Destruction Process
3.3.3.1 Baseline incineration process

There are three incineration steps in the baseline incineration process. incineration
(destruction) of liquid nerve or mustard agent, deactivation of energetics, and decontamination
of metal parts and decontamination/disposal of dunnage [raise the temperature above 1000°F
for 15 min]. Each of these incineration processes is conducted in afurnace (incinerator)
designed specifically for the physical form and chemical characteristics of the expected
incoming materials. For additional details, see Appendix D. All three incineration processes
operate between 1000 and 1500°F to ensure the destruction of mustard agent. Each incinerator
has a secondary incinerator (afterburner) through which the exhaust gases must flow. The
afterburner operates at 2000°F with a residence time of at least 1.0 sec to destroy any nerve or
mustard agent or other organic compounds which exit the primary incinerator. Before being
released to the atmosphere the exhaust gases from the afterburner are treated in a pollution
abatement system, which has afiltration system at its outlet. Uncontaminated dunnage would
not be incinerated. It would be stored and transported to an appropriately permitted off- site
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3-16 Descriptions of Alternatives

disposal facility. Contaminated dunnage would be destroyed in the metal parts furnace or the
deactivation furnace.

Destruction of energetics would be accomplished differently for uncontaminated and
chemical agent-contaminated components. After agreements are reached with Kentucky
Department for Environmental Protection (KDEP), EPA, other involved states, and the
receiving TSDFs, the uncontaminated energetics would be shipped off-site to the TSDFs where
the components would be destroyed. Nerve or mustard agent-contaminated energetics would be
destroyed on-site in a deactivation furnace (DFS).

3.3.3.2 Neutralization with supercritical water oxidation process

Neutralization (hydrolysis) is the agent destruction process that is common to three
ACWA destruction systems: neutralization with SCWO, neutralization with GPR/TW-SCWO,
and neutralization with biotreatment. The process uses hot water followed by caustic solution
(sodium hydroxide in water) to break down mustard agent. Caustic solution is also used to
break down nerve agents and reduce the hazards of energetic compounds. The resulting
material (hydrolysate) must be treated further. Agent and energetics hydrolysate streams are
treated separately.

SCWO is athermal-oxidation process that takes place at temperatures and pressures
above the critical point of water [temperatures greater than 705°F and pressures greater than
220 bar. Both chemical agent and energetics tend to break down under these conditions.
The process would produce both gases and liquids. The solution would be dried to
remove salts and other materials; these would be treated as needed prior to disposal. The
neutralization with SCWO system would use thermal treatment processes to
decontaminate metal parts only. Potential processes include using steam, hot gas, or
radiant heat.

3.3.3.3 Neutralization with gas phase chemical reduction and
transpiring wall supercritical water oxidation process

Neutralization with GPCR/TW-SCWO has the same neutralization process described
above, Section 3.3.3.2. GPCR is a process for treating metal parts, dunnage, and gas streams
emanating from other parts of the destruction facility. GPCR is athermal system (operated at
temperatures above 1560°F) that uses hydrogen in a steam atmosphere to reduce organic
compounds to methane (CH,), CO,, carbon monoxide (CO), and acid gases.

TW-SCWO isa SCWO unit that has a barrier of clean water dispersed from the sides
of the unit to limit corrosion and solids buildup. Unlike the solid-wall SCWO that treats agent
and energetics hydrolysate streams separately, the TW-SCWO treats a combined agent and
energetics hydrolysate stream.
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3.3.3.4 Electrochemical oxidation process

Electrochemical oxidation (electrochemical oxidation) is a single-stage agent-
destruction process would use an electrical current to establish a strongly oxidizing
environment. Electrochemical oxidation occurs when an electric current is applied across an
anode and cathode in a cell containing acids in compartments separated by a membrane. The
organic feed containing the agents or energetics is metered into the cell, which also contains
silver nitrate. When the current is applied, the silver ions (Silver ") that are generated oxidize
the organic materials, while the nitric acid is reduced to NO, and water. This single-stage
process destroys chemical agents and energetics. A thermal process must be used to treat metal
parts and other solids. Thermal processes being considered use steam, hot gas (such as
hydrogen), or radiant heat to raise the temperature above 1,000°F for 15 minutes.

3.3.4 Pollution Abatement and Waste Handling Processes

The effluents from al the chemical munitions destruction alternatives would include
gases and solids. The electrochemical oxidation system would also have liquid effluents. Liquid
brines from the baseline incineration alternative would be dried to solidsin a brine reduction
area (BRA). The ACWA systems, except electrochemical oxidation, would recycle their
process liquids. Plant ventilation systems would be designed to cascade airflow from areas |east
likely to be contaminated to those where there would be a greater possibility of contamination.
Filters (HEPA and activated charcoal) and liquid scrubbers would control air pollution.
Additionally, catalytic purifiers (similar to automotive catalytic converters) would control air
pollution from the ACWA systems. The ACWA systems could hold and test ventilation air
before releasing it through the pollution control processes.

Solid residues, such as salts, would be considered hazardous wastes if they leach heavy
metals above levels allowed by the RCRA Toxicity Characteristic Leaching Procedure (TCLP).
Liquid wastes which fail the TCLP or are derived from alisted waste would be considered
hazardous wastes. (Kentucky has classified all demilitarization residues as hazardous wastes.)
Stabilization of these waste forms would be required before they would be disposed of in a
permitted hazardous waste disposal facility. Metal parts would be treated to remove residual
agent and then be recycled.

3.4 INPUTS AND OUTPUTS
3.4.1 Resource Requirements

The estimates of resource requirements that follow are not exact but provide an
envelope for possible levels of annual throughput. Resource use could differ from the estimates
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3-18 Descriptions of Alternatives

presented here due to downtime for maintenance or operating less than 24 hours per day,
7 days per week.

Table 3.1 presents estimated resource requirements for all four alternatives. For the
incineration processes, 24-hr/day, 7-day/week operations are assumed. Operations of the
ACWA dternatives would be on a 12-hr/day, 6-day/week, 46-week/year basis, with the
remainder of the time set aside for equipment maintenance and other activities. Neutralization
with biotreatment would operate only long enough to destroy the mustard agent inventory.

Table 3.1 Approximate annual input requirements®

Baseline  Neutralization/ Neutralization/ Electro-
Input incineration SCWO GPCR/TW-SCWO chemical oxidation
Electric power® 22 60 26 122
(GWh)
Natural gas 550 52 138 52
(million ft3)
Fuel ail® 45 48 48 48
(thousand gal)
Potable” water 6.4 6.4 6.4 6.4
(million gal)
Process water 18 6.3 18 1°
(million gal)

Conversion factors: 1 1t°=0.028 m*, 1 gal = 3.8 L, 1 ton = 0.91 metric ton

2Except where noted, baseline incineration values are based on 24 hours/day 365 days of
operations per year and ACWA technologies values are based on 12 hours/day, 6 days/week, 276 days of

operations per year.

®Based on 365 days of operation per year and average power rating of 80%.

°Fud ail useisfor emergencies. It would power generators to maintain electrical power to critical
control and safety systems during shutdown of the primary electrical power system. Fuel oil useis based on
an estimate of 600 hours of emergency generator operation per year.

% alues for potable water are based on 365 days of operation.
SACWA DEIS (2001), Table 3.4-4.

Source: ACWA Technology Resource Document (2001), Tables5.1.5 and 5.7.3; ACWA
DEIS (2001), Table 3.4-4. Baseline incineration values are based on operating data from JACADS.

3.4.2 Routine Emissions and Wastes
3.4.2.1 Incineration processes

Air emissions and solid wastes are the main components of waste from the incineration
process. Ventilation air would pass through a series of filters and be monitored before release
to the atmosphere. Process gases would pass through a pollution abatement system and be
monitored before rel ease to the atmosphere. Sanitary wastes would be the liquid effluents
expected from the facility. Agent-contaminated liquid laboratory wastes would be
decontaminated until the concentration of agent achieves commonwealth permit requirements.
Liquid laboratory waste and decontaminated liquid laboratory waste meeting commonwealth

o N o b~ WN PR



Descriptions of Alternatives 3-19

permit requirements would be shipped off-site to an appropriately permitted facility for
treatment and disposal. Liquid and solid wastes identified as hazardous would be stored and
disposed of in accordance with RCRA requirements. It is expected that decontaminated metal
would be sold for recycling. Nonhazardous solid wastes would be disposed of in a commercial
landfill.

3.4.2.2 Neutralization and electrochemical processes

Air emissions and solid wastes are the main components of waste from the
neutralization process. Electrochemical oxidation would have aliquid waste stream: nitric acid.
Ventilation air and process gases would pass through a pollution abatement system and be
monitored before release to the atmosphere. Liquid laboratory wastes would be processed by
neutralization followed SCWO or by electrochemical oxidation, as appropriate. Sanitary wastes
would be the only liquid effluent expected from the neutralization or electrochemical oxidation
facility. Solid wastes identified as hazardous would be stored and disposed of in accordance
with RCRA reguirements. It is expected that decontaminated metal would be sold for recycling.
Nonhazardous solid wastes would be disposed of in acommercial landfill.

3.5 NO ACTION ALTERNATIVE

The no action alternative is the continued storage of the lethal chemical stockpile at
BGAD (i.e, the stockpile would not be destroyed).

Asnoted in Sect. 1.3, the no action alternative, continued storage, is evaluated, as
required by CEQ regulations, even though it is not a viable alternative because its
implementation is precluded by Public Law 99-145. It is assumed, for the purpose of
comparing the impacts of this alternative with those of the proposed action, that existing Army
storage procedures would be followed during the period of continued storage. These
procedures include monitoring, surveillance, and handling activities as described in Sects. 2.2.3
and 2.2.4. For the purposes of impact assessment and risk analysis, an arbitrary assumption
must be made with respect to the time period to be analyzed. It is therefore assumed in this
document that the continued storage alternative would last for the next 25 years (Sect. 4.22).

Asnoted in Sect. 2.2.3, the stockpile is currently stored in avariety of configurations
in compliance with Army regulations. The chemical agents must be stored in a manner that
protects the environment; explosively configured munitions must be stored in igloos. These
requirements would continue to be met under the no action alternative. The principal hazards of
continued storage involve possible accidental releases of agent that could result from
(1) handling activities associated with munition inspection and maintenance (Sect. 2.2.4) and
with the treatment of |eaking munitions (Sect. 2.2.5); (2) external events (e.g., airplane
crashes, and natural hazards, such as earthquakes, tornadoes, and meteorite strikes; and
(3) continued degradation of the munition and agent items (U.S. Army 1988).
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3-20 Descriptions of Alternatives

Monitoring for the presence of chemical agent vapor in the storage areas would
continue. Monitoring capabilities and practices could be enhanced as a result of improvements
in instrumentation and safety standards derived through ongoing studies supporting the CSDP.

The Army currently has chemical accident/incident response and assistance (CAIRA)
plansin place at BGAD to guide emergency response in the unlikely event of arelease of
chemical agent during storage. This capability would be maintained as long as the chemical
agents were to remain on-site. In addition, civilian emergency response capabilities are being
supplemented (see Sect. 4.26.4).

3.6 SUMMARY COMPARISON OF POTENTIAL IMPACTS

This section provides a comparative summary of the potential impacts of alternative
technologies for carrying out the construction, operation, and closure of afacility to destroy the
chemical munitions currently stored at BGAD. The impacts of the alternatives are addressed in
greater detail in Section 4. The four aternative technologies for destruction of the chemical
munitions stockpile at BGAD, as described in earlier portions of Section 3, are: (1) baseline
incineration; (2) neutralization followed by supercritical water oxidation; (3) neutralization
followed by supercritical water oxidation and gas phase chemical reduction; and
(4) electrochemical oxidation. The potential impacts of these alternatives are summarized and
compared in Tables 3.2 through 3.4 along with the impacts of no-action (i.e., continued storage
and maintenance of chemical munitions at BGAD) asrequired by NEPA. Table 3.2 addresses
the impacts of construction, Table 3.3 addresses the impacts of operations, and Table 3.4
addresses the impacts of hypothetical accidents.

For each table, the summary of impacts of the baseline incineration alternative is
presented in its entirety; where reasonable, the impacts of alternatives involving non-
incineration technologies are compared directly with those of the baseline incineration
alternative.
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4. EXISTING CONDITIONS AND ENVIRONMENTAL IMPACTS

4.1 POTENTIAL SITES AND FACILITY LOCATIONS FOR CHEMICAL
MUNITIONS ACTIVITIES AT BLUE GRASS

BGAD, located in the Blue Grass region of east central Kentucky in the approximate
center of Madison County (Fig. 2.1). BGAD encompasses 14,596 acres and is approximately
30 miles southeast of Lexington, 85 miles) southeast of Louisville, and 90 miles south of
Cincinnati, Ohio. It is adjacent to the southeastern portion of Richmond, Kentucky, and
approximately 5 miles southeast of the center of Richmond and 10 miles northeast of Berea,
Kentucky (Fig. 2.1). Theinstallation includes a variety of buildings, structures, and
undeveloped areas.

BGAD islocated in the Outer Blue Grass Subdivision of the Blue Grass physiographic
region. The topography of the Outer Blue Grass Subdivision is characterized by moderately
undulating to gently rolling hills that steepen near major streams. The depot is characterized by
open fields and rolling hills with gentle slopes dotted with woodlots of varying sizes. BGAD is
surrounded by agricultural land, industrial land uses, low-density residential areas, some
commercial activities, and public areas, including educational and recreational activities and
areas.

Asdiscussed in Section 2 of this DEIS, it is assumed that any munitions disposal
facility would be constructed within the vicinity of the chemical agent storage area.

The area considered appropriate for construction of a destruction facility was
subdivided into two smaller areas labeled A and B (Fig. 4.1). Two potentia corridors for
constructing supply lines for electric power, and one corridor for constructing a supply line for
natural gas were identified. Also, three potential access roads to the destruction site were
identified and labeled Options 1, 2, and 3 (Fig. 4.1). Regardless of which corridor and route
are selected, they could serve either of the two destruction facility areas. Because of these
delineations, descriptions of the affected environment at BGAD focus on Areas A and B and
Options 1, 2, and 3. However, information about other parts of BGAD is presented as needed
to support the assessment of potential impacts from constructing and operating a chemical
munitions destruction facility.
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BGAD Boundary
/\/ Potential Access Roads
" Roads

Parking Parking
ot BB

€ NOILdO

Fig. 4.1. Location of alternative sites and road access corridorsidentified for the
proposed chemical weapons destruction facility at the Blue Grass Army Depot. Source:

ACWA DEIS, Fig. 7.3-1.
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4.2 LAND USE

4.2.1 Site History and Uses

The U.S. Army opened Blue Grass Ordnance Depot in 1942 (Geo-Marine, Inc. 1996).
The depot's main mission was to store ammunition, although it also served as a general supply
site and included utilities and administration facilities. The U.S. Government operated the
installation from when it opened in April 1942 until October 1943. From October 1943 to
October 1945, the facility was operated by the Blue Grass Ordnance Depot, Inc., asubsidiary
of Firestone Tire and Rubber Company. The U.S. Government resumed operation of the
installation in October 1945 and has continued to operate it to the present.

In 1964, the Blue Grass Ordnance Depot (located in Richmond, Kentucky) merged with
the Lexington Signal Depot (located in Lexington, Kentucky) to form Lexington-Blue Grass
Army Depot. Lexington-Blue Grass Army Depot operated until 1992, providing ammunition
and general supply support and maintaining communications and el ectronics equipment. In
response to a Base Realignment and Closure (BRAC) Commission decision in 1988, the federal
government directed that the Lexington facility close by 1995. In 1992, the general supply and
maintenance mission that the Lexington facility had undertaken ended. Final closure was
completed in 1994. The federal government isin the process of transferring the Lexington
facility to the Commonwealth of Kentucky. The remaining Blue Grass facility was reorganized
and renamed Blue Grass Army Depot in 1992,

In addition to conventional munitions, the Army began to store chemical weapons at its
Blue Grass installation in 1944. Chemical weapons storage at the installation was interrupted in
1949 after the chemical weapons inventory was shifted to Rocky Mountain Arsenal. Blue Grass
began to receive shipments of more modern chemical agents and weapons in 1952, and this
activity continued until the mid-1960s. Since that time, one of the roles of BGAD has been the
safe storage of existing chemical weapons (Geo-Marine, Inc. 1996).

In 1996, the Army established the Blue Grass Chemical Activity (BGCA) as a special
unit focused on the management and storage of chemical weapons on BGAD. The BGCA isa
tenant organization of BGAD, reporting to the U.S. Army Soldier and Biological Chemical
Command (SBCCOM). The primary mission of BGCA is the safe storage and monitoring of
the chemical weapons stockpile that is located within the Chemical Limited Area, ahighly
secured 250-acre site in the northern part of BGAD.

Currently BGAD isaTier | Operations Support Command (OSC) depot whose core
businessis providing munitions, chemical defense equipment, and specia operations support to
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4-4 Existing Conditions and Environmental Impacts

the U.S. Department of Defense (DOD). AsaTier | facility, BGAD is staffed to store
conventional munitions for training and major force deployment. BGAD is the Army's major
storage site for chemical defense equipment. The conventional munition operations at BGAD
include shipping and receiving, storage, maintenance, inspection, and demilitarization. The
OSC and SBCCOM are major subordinate commands of the Army Materiel Command (AMC).

4.2.2 Current and Planned On-Post Land Use

Current land use on BGAD primarily involvesindustrial and related activities
associated with the storage and maintenance of conventional and chemical munitions. A total of
1,152 structures are located on BGAD. Most of these—902 in all—are steel-reinforced,
earthen-covered concrete magazines (igloos) used to store munitions. Of the 902 total,

49 igloos are used specifically by the BGCA; of these, 45 contain chemical munitions and
agents and four contain materials, supplies, metal parts, equipment, and hazardous waste. In
addition, BGAD includes 20 warehouses, 12 aboveground magazines, 11 maintenance
buildings, and 207 operations, administrative, and medical buildings and military family
housing structures. There is also a contractor-operated helicopter maintenance facility located at
BGAD.

The most dominant features of the 14,600-acre facility are large tracts of undevel oped
woodland and more than 7,000 acres of land currently leased to local farmers for hay
production and pasture (BGAD 2000b). BGAD can be divided into major areas on the basis of
the arrangement of the structures discussed above, as follows:

» Administrative area, containing the install ation headquarters and several other permanent
features,

» Housing area, containing two family housing units (one not currently in use);

» Conventional munitions storage area, containing the 853 igloos used for munitions storage;
and

e Chemical agent storage area (Chemical Limited Ared) containing 49 igloos used for
chemical munitions storage.

Anticipated future use of BGAD would remain broadly consistent with current use,
focusing primarily on conventional munitions storage. One main modification would be the
eventual removal of chemical weapons from BGCA, which would allow that portion of BGAD
to be converted back for conventional munitions or other storage use.
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4.2.3 Current and Planned Off-Post Land Use

BGAD lies near the geographic center of rural Madison County, Kentucky, roughly 30
mi southeast of Lexington and adjacent to the southeastern portion of Richmond, Kentucky.
Communitiesin the vicinity of theinstallation consist primarily of small towns, including
Berea, Brodhead, Crab Orchard, Ford, Irvine, Kirksville, Lancaster, Mount Vernon,
Nicholasville, Paint Lick, Waco, Wilmore, and Winchester.

BGAD lieson aplain roughly 10 mi south of the Kentucky River. The installation
features gently rolling open fields and woodlots. Land use in the vicinity of BGAD is mixed
and includes agricultural, industrial, low-density residential (within communities and isolated
residences), and commercial uses. A large recreational facility, the Lake Reba Recreational
Complex, occupies 350 acres on the northwestern border of the facility. It includes a golf
course, severa ball fields, and a children's play area (Kentucky Center for Economic
Development 1993). Parcels of agricultural land have been rezoned for industrial uses,
including the 175-acre Richmond Industrial Park along the western boundary of BGAD
(Howard 1995). Each of Madison County's two major municipalities, Richmond and Berea,
has land use planning and is home to an institution of higher learning (Eastern Kentucky
University and Berea College, respectively).

More distant from BGAD, agriculture remains an important land use in Madison
County. In 1997, the county contained more than 1,400 farms covering more than 220,000
acres (U.S. Department of Agriculture [USDA] 1999). Cropland on these farms totaled more
than 140,000 acres; the remaining area (roughly one-third) was used for grazing.

Land usein the vicinity of BGAD likely will remain fairly constant in the foreseeable
future. The main trend emerging in the area near the installation is the conversion of small
blocks of farmland to residential and light industrial use. Depending on economic conditions
and the success of local industrial parks located near BGAD, this trend, coupled with
increasing residential development and use, will probably continue in coming years.

4.2.4 Impacts on Land Use

Thetotal land area that would be disturbed for construction and operation of a chemical
munitions destruction facility, including all support facilities and infrastructure, is the same for
all evaluated alternatives. Use of proposed Area A would disturb slightly more land areathan
aternative Area B (see Table 4.1), with amaximum of 95 acresfor Area A as compared to
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4-6 Existing Conditions and Environmental Impacts

Table4.1. Estimated land area disturbed for construction of a
chemical munitions destruction facility at BGAD

AreaDisturbed (acres)

Construction Activity Proposed Area A Alternative Area B

Destruction facilities (includes all construction 25 25
disturbance except the following)

Wastewater treatment plant 1 1
Transmission lines (69-kV)?
Towers and conductor stringing <1 <1
Right-of-way clearing 20 18
Communication cables’ 4 2
Gas pipelines 10 11
Water pipelines’ 5 7
Parking lots 4 4
Access road"
Option 1 28 22
Option 2 25 19
Option 3 18 7
Maximum possible area disturbed® 95 88

#Transmission line would be on wooden single pole structures spaced about 98 m (320 ft) apart; each
tower and conductor stringing site would disturbed 84 m? (900ft?). A 30-m (100-ft) corridor would be cleared of
trees and shrubs for aright-of-way.

PCommunication cables would require a maximum right-of-way width of 5 m (15 ft).

“Gas and water pipeline construction would require a 18-m-wide (60-ft-wide) right-of-way. Entire
right-of-way would be disturbed.

damount of disturbance does not take into account the use of existi ng roadsin case widening and
upgrading would be required. The access road would require a 18-m-wide (60-ft-wide) right-of-way. Three
options for location of an access road were assumed. Option 1 = access road from west entrance along existing
roadways. Option 2 - new access road from west BGAD entrance, going no